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PREFACE. 



In this publication G. W. Littlehales, 0. E., of the United States 
Hydrographic Office, has presented his discussion of part of the obser- 
vations of the magnetic declination or variation of the compass that 
have been collected by him, in the Division of Chart Construction, dur 
ing the last ten years. The present results relate to Aden (Arabia) 
Arica (Peru), Ascension Island (South Atlantic Ocean), Auckland 
(New Zealand), Bahia (Brazil), Batavia (Java), Bombay (India), Bar 
bados (West Indies), Buenos Ayres (Argentine Bepublic), Callao(Peru) 
Cartagena (Colombia), Cape of Good Hope (Africa), Charlottetown 
(Prince Edward Island), Concepcion (Chile), Coquimbo (Chile), Cura 
§ao (West Indies), Fayal (Azores Islands), the Galapagos Islands, 
Halifax ^Nova Scotia), Habana (Cuba), Hongkong (China), I^a Guayra 
(Venezuela), Lagoon Head (Mexico), Magdalena Bay (Mexico), Manila 
(Philippine Islands), Martinique (West Indies), City of Mexico, Monte- 
video (Uruguay), Nagasaki (Japan), Nossy Y6 (Madagascar), Panama 
(Colombia), Payta (Peru), Peking (China), Pernambuco (Brazil), Petro- 
paulowski (Siberia), Puna and Guayaquil (Ecuador), Punta Arenas 
(Chile), Bio de Janeiro (Brazil), St. Johns (Newfoundland), San Bias 
(Mexico), St. Helena (South Atlantic Ocean), St. Vincent (Cape Verde 
Islands), San Diego (California), Shanghai (China), Singapore (Malay 
Peninsula), Surabaya (Java), Sydney (Australia), Tahiti (Society 
Islands), Valparaiso (Chile), and Vera Cruz (Mexico). 

There are also recorded in a form for discussion 1,953 observations 
at 920 other important maritime stations, and it is proposed to investi- 
gate these as soon as the collections of data have become sufficient. 

Mr. Littlehales desires to acknowledge the assistance that has been 
received in the prosecution of this work from Mr. J. S. Siebert in 1888 
and 1889, from Mr. C. S. Craig in 1890 and 1891, from Mr. E. G. Kus- 
sell in 1892 and 1893, and from Mr. M. E. Porter in 1894 and 1895. 

C. D. Sigsbee, 

Hydrographer. 

United States Hydrographic Office, 

Washington, D. (7., March 15, 1895. 
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INTRODUCTION. 



The observations that are discussed in this publication have been 
collected, during the period elapsed since 1885, with a view of provid- 
ing for the deduction of values of the rates of secular change of the 
variation of the compass for use on the nautical charts of the regions 
in which the stations are situated. The results as presented also give 
values of the variation throughout the range of observation, and for 
the years 1895, 1900, and 1905, and provide the means for readily deduc- 
ing the value of the variation for any past year not greatly beyond the 
range of observation, and also for predicting, within an assigned meas- 
ure of precision, values for the years up to 1910, for the purpose of 
stating the correct direction of the magnetic meridian on the charts. 

To each series of observations there has been adapted a periodic func- 

360° 360° 

tion of the form a=A+Bi sin— — — t+B 2 cos -^~t, in which v repre- 
sents the variation, m the period of the cycle, t the time in years and 
fractions of a year reckoned from the epoch 1850, and A, Bj and B 2 
constants that are determined from the observations by the method of 
least squares. In this manner the rate of movement of the compass 
needle is found for any epoch within the range of observation, the 
times when the needle is stationary are computed, and the values of the 
declination are predicted for current use for ten or fifteen years beyond 
the limits of the period of observation. 



THE VARIATION OF THE COMPASS. 



hat. 12° 47' N. 



ADEN. 



Long. 440 59* E. 



Tear. 


Variation 
of com- 
pass. 


Authority. 


Observer. 


Where recorded. 


1012 



13.16 


c 13.66, Middleton, 1612 

(12.66, Dounton, 1612 


>Han8teen's Magnotismus der Erde, Christiania, 
$ 1819. 


1674 


15.00 
13.77 






Do. 


1723 


<13.83, Matthews, 1723 

Q3.70, Matthews, 1723 


\ Dp. 


1811 


8.50 






Becquerel's Traite du Magnetisme. 
Do. 


1825 


8.70 


Owen 


1834 


5.03 


Haines 


Phil. Trans. Royal Society, Part I, 1875. 
£ Annales Hydrographiques, 1851. 




4.38 


^4.28, Keller 
c4.48, Keller 


1849 




1849 


1849 




1857 


4.25 




Phil. Trans. Royal Society, Part I, 1875. 

Hydrographic Office Publication, No. 109, Contribu- 
tions to Terrestrial Magnetism. 


1887 


3.93 


Lieat. W. P. Ray, 


IT.S.N.. 


Tear. 


Observed. 


Computed. 


O-C. 


o=c'. 




1612 



13.17 



. 12.93 


+0.24 


0. 0576 


\ 


1G74 


15.00 


15.40 


—0.40 


0.1600 




1723 


13.77 


14.30 


—0.53 


0. 2809 




1811 

1825 

1834 


8.50 
8.70 
5.03 


7.97 
6.88 
6.17 


+0.53 
+1.82 
—1. 14 


0.2809 
3. 3124 
1.2996 


1 Probable error of a single observed value = ±43'. 
[Period = 440 years. 


1849 


4.38 


5.31 


—0.93 


0.8549 




1857 


4.25 


4.71 


-0.46 


0. 2116 




1887 


3.93 


3.53 


+0.40 


0.1600 












6. 6179 





Empirical equation for determining the variation for any year: t> = 9.20 — 4.24 



Bin • («- 



■1850)— 4.09 cos -*- (*— 1850). 



THE VARIATION OP THE COMPASS. 



Lat. 18° 28' S. 




AttlCA, 


PE BIT. Long. 70° 20f W. 


Tear. 


Variation 
of com- 
pass. 


Authority. 


Observer. 


Where recorded. 


1713 


o 
— 8.00 




Brewster's Treatise on Mag., Edinb., 1834. 
Becquerel's Traite du Magnetisme. 
1 


1821 


—10. 42 


B.Hall 


1827 


—10. 75 




1835 


11.00 




>Sabine's Collection, Phil. Trans. Royal Society, 
J 1877. 


1858 


—10. 88 
—10. 00 




1883 


Ensign Favereau, Fr. K" 


Annales Hydrographiques, 2d series, 1884. 


1893 


— 9.87 


Lieut. Mottez, Fr. B 


r 


Annales Hydrographiques, 2d vol., 1893. 






Tear. 


Observed. 


Computed. 


o-c. 


o^c*. 




1713 


o 
— 8.00 


o 
— 8. 026 


+0.03 


0. 0009 


\ 


1821 


—10. 42 


—10.581 '4-0.16 


0. 0256 




1827 

1835 

1858 


—10. 75 
—11. 00 
—10. 88 


—10. 692 
—10. 793 
—10. 738 


—0.06 
-0. 21 
—0.14 


0. 0036 
0.0441 
0.0196 


Probable error of single observation = ± 06'. 
Period = 240 years. 


1883 


—10. 00 


—10. 072 


-fO.07 


0. 0049 




1893 


— 9.87 


— 9. 808 


-0. 06 0. 0036 










I 0.1023 





Empirical equation for finding the variation for any year: v= — 9. 4+0. 223 sin 
1.5 (t — 1850) — 14.61 cos 1.5 (t— 1850). 



THE VARIATION OF THE COMPASS. 



Lat.7»55.5'S. 



ASCENSION ISIiAND. 



Long. 14° 24' W. 



Year. 


Variation 
of com- 
pass. 


Authority. 


Observer. 


Where recorded. 


1700 


o 

—2.00 
8.10 




Halley, in his Tabula Nautica, etc. 
Hansteen's Magnetismus der Erde, Christiana, 1819. 
Do. 


1754.3 ... 


De la Caillc 


1768.25 .. 


9.88 
10.87 
15.67 
15.50 
16.87 
.20. 16 
17.60 


Wallis 


1775.4 


Cook 


Do. 


1806.3 




Do. 


1816 


Brine 


Becquerel's Traite du Magnetisme. 
Do. 


1825 




1830 * 




Phil. Trans. Royal Society, Part II, 1877. 
Do. 


1836 




18?9 

1842 


18.52 
19.27 
19.27 
21.75 
21.63 
[23. 10 
22. 77| 22. 53 
[22. 68 

9 o on^ 22 - 6 
- 3 - 00 ^23.4 


Du Petit Thouavs 


Do. 
Do. 


1846 


Berard 


Do. 


1861 


Deuham - 


Do. 


1863 


H. M. S. Hecate 


Do. 


1876.25... 
1890. 3. . . . 


iNares and Thomson, R.N. 

iE. D. Preston, assistant, 
> United States Coast 
) and Geodetic Survey. 


Report of Voyage of H. M. S. Challenger. 

(Bulletin No. 23, United States Coast and Geodetic 
( Survey, March, 1891. 



Year. 


Observed. 


Computed. 


O-C. 


o-c 2 . 




1700 



—2.00 



-2.47 


+0.47 


0. 2209 




1754.3.... 


8.10 


7.68 


+0.42 


0.1764 




3768.25... 


9.88 


9.66 


+0.22 


0.0484 , 




1775.4.... 


10.87 


10.66 ' +0.21 


0.0441 | 




1800.3.... 


15.67 


14. 93 j -+ 0. 74 


0.5476 , 




1816 


15.50 


16.15 1 +0.65 


0.4225 j 




1825 

1836 

1839 


16.87 
17.60 
18.52 


17.23 
18.62 
18.95 


—0.36 
—1.02 
—0.43 


0. 1296 
1. 0404 
0.1849 : 


Probable error of a single observation = ± 22.9'. 
Period =. 600 years. 


1842 


19.27 


19.27 


0.00 


0.0000 




1840 


19.27 


19.70 


—0.43 


0.1849 , 




1861 


21.75 


21.13 


+ 0.62 


0. 3844 




1803 


21.63 


21.31 


• +0. 32 


0.1024 1 




1876.25... 


22.77 


22.32 


+0.45 


0.2025 




1890.3.... 


23.00 


23.15 —0.15 


0.0225 ■ 






| 




3. 7115 





* Omitted in investigation. 

Empirical equation for determining the variation for any year; v = 10.55 -f- 9.47 
sin 0.U (i — 1850) + 9.56 cos 0.6 (t— 1850). 
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THE VARIATION OF THE COMPASS. 



Lat. 36° 50/ S. 



AUCKLAND, NEW ZEALAND. 



Long. 174© 49' E. 



Year. 


Variation 
of com- 
pass. 


Authority. 


Observer. 


Where recorded. 


1848 


o 
—14. 18 
—14.25 
—13.90 
—13. 75 
—14. 08 


Stokes - 


Phil. Trans. Royal Society, Part II, 1877. 

1 Letter from British hydrographer to V nited States 
\ hydrographer, dated Feb. 8, 1890; received at 
1 Hydrographic Office Feb. 27, 1890. 

Annales Hydrographiques, 2d series, 2d vol., 1832. 


1855 

1859 


H. M.S. Pandora... 
Novara Expedition 

H. M.S. Dart 

Lieut. Courmcs, Fr 




1884.4.... 
1891 


:»::::::i 

i 


Tear. 


Observed. 


Computed. 


O-C. 


o^c*. 




1848 

1855 

1859 

1884.4.... 
1891 


o 
—14. 18 
—14. 25 
—13.90 
—13. 75 
-14. 08 


o 
—14. 15 
—14.00 
—14.06 
—13.94 
—13.92 


0.03 

0.16 

—0.16 

—0.19 

0.16 


0.0009 
0.0256 
0. 0256 
0. 0361 
0. 0256 


Probable error of a single observation = ±9.96'. 
Period =327.3 years. 










0. 1138 





Empirical equation for finding the variation for any year: v= — 13.077 + 0.2295 
sin 1.1 (*— 1850)— 1.052 cos 1.1 (t— 1850). 



Lat. 13° s. 



BAHIA, BRAZIL* 



Long. 38° 32 TV. 



Year. 


Variation 
of com- 
pass. 


Authority. 


Observer, 


Where recorded. 


1708 


o 
—11. 50 
1.97 
2.00 
4.30 
7.95 

9.15 

9.33 

10.80 


Noel 


Hansteen's Magnetismus der Erde, Christiana, 1819. 

lfccquerel's Traits du Magnetitme. 

Voyage autour du Monde, Paris, 1830. 

Phil. Trans. Royal Society, 1877. 

Smttbflonian Contributions to Knowledge. 1873. 
No. 239. 

Report of Soientiflo Results of Voyage of H. M. S. 
Challenger. 

Magnetic Survey of Santera part of Brazil, pub- 
Ji*hed by Royal Academy of Sciences, Amster- 
dam, 1890. 

Annales Hydrographiques, vol. 3, 1888. 


1819 




1822 




1832 . . 




1866 


Har knots 


1873.9.... 
1881.3.... 

1887.8.... 


Capta. Nares and Thomson, 
R.N. 

Dr. Van Ryckworsel and 
£. Engelenburg, C. E. 

Lieutenant de Ron j on, Fr. N. 



Tear. 


Observed. 


Computed. 


O-C. 


o-c 9 . 




1708 




—11.50 


o 

— n.56 


+ 0.06 


0. 0036 






1819 


1.97 


1.80 


+0.17 ! 


0. 0189 






1822 


2.00 


2.33 


—0.33 | 


0. 1089 






1832 


4.30 


3.99 


-fO.31 | 


0.0961 


Probable error of a single observation = 


±15.30'. 


1866 


7.95 


8.42 


—0.47 ! 


0.2209 


Period = 380 j eara. 




1873.9.... 


9.15 


9.08 


+0.07 


0.0049 






1881.3.... 


9 33 


9.52 


— 0. 19 1 


0.03C1 ! 






1887.8.... 


10.30 


9.82 


+0.48 


0. 2304 j 








i" 




0.7198 j 





Empirical equation for determining the variation for any year: t>= — 0.78 + 7.86 
sin J® (* — 1850) +7.40 cos ***(* — 1850). 



THE VARIATION, OF THE COMPASS. 
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Lat. 6o 08' S, 



BATAVTA, JAVA. 



Long. 106° 48' E. 



Tear. 


Variation 
of com- 
pass. 


Authority. 


Observer. 


Where recorded. 


1605 


o 
+3.33 
+3.00 

+1.42 
—0.28 
—0.52 
—0.88 
—1.08 
—1.70 

—1.93 
—1.93 
—1.91 
-1.89 






1609 


Saris 


Hnnsteen's Magnetismns der Erde, Christiana, 
1819. 

Do. 


1767 


Wallis 


1814 


B.Hall 


Becquerel's Traite da Magnetisme. 
Phil. Trans. Royal Society, Part II, 1877. 
Do. 


1828 


Blosseville 


1846 


Elliot 


1858 


No vara Expedition 


Do. 


1876.5 




Published by Royal Academy of Sciences, Amster- 
dam. 

Magnetical and meteorological observations at 
the Batavian Observatory, Vols. VI and VII. 


1882.75... 
1883.5.... 


> Van Stock 


1884 

1885 





Tear. 


Observed. 


Computed. 


O-C. 


o^c 9 . 




1G05 


o 
+3.33 


o 
+2.94 


+0. 39 


0. 1521 




1609 


+3.00 


+3.12 


—0.12 


0. 0144 




1767 


+1.42 


+1.87 


—0.45 


0. 20^5 




1814 


—0.28 


—0.34 


+0.06 


0.0036 




1828 


—0.52 


—0.86 


+0.34 


0. 1156 




1846 

1858 

1876.5.... 


—0.88 
—1.08 
—1.70 


—1.35 
—1.56 
—1. 67 


+0.47 
+0.48 
-0. 03 


0. 2209 
0. 2304 
0.0009 


Probable error of a single observation = ±15'. 
Period =400 years. 


1882.75... 


—1.93 


—1.64 


-0.29 


0.0841 




1883.5.... 


—1.93 


—1.01 


-0.29 


0.0841 




1884 


—1.91 


—1.63 


—0.28 


0. 0784 




1885 


—1.89 


—1.63 


—0.26 


0.0676 












1.2546 





Empirical equation for finding the variation for any year: 0=1.494 — 1.194 sin 
0.9 (*— 1850)— 2.928 cos 0.9 (t— 18|>0). 
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THE VARIATION OF THE COMPASS. 



Lat. 18° 05.6' N. 



BOMBAY. 



Long. 72° 54' E. 



Variation 
Year. of com- 
pass. 



Authority. 



Observer. 



"Where recorded. 



1722. 
1817. 
1845. 
1847. 
1849. 

1856. 
1867. 

1872. 



1875. 



1878... 
1881... 
1888.5. 



+5.00 
—0.00 
+0.22 
-0.23 
—0.25 

—0.32 
—0.70 

—0.85 



—0.90 

—0.93 
—0.93 
—0.82 



Mathews 

Yates 

Orlebar 

Montrion 

F. A. E. Keller, Tr. Hydr. 
Engr. 

Schlagintweit 

Chambers 

r— 0.83, Chambers, 1871 

< —0.80, Chambers, 1872 

I - -0.88, Chambers, 1873 

f — 0.89, Chambers, 1874 

I —0.90, Chambers, 1875 

t— 0.91, Chambers, 1876 

c -0.925, Chambers, 1877. . . . 

\ —0.933, Chambers, 1878 

Chambers 

c —0.83, John Dover. 1888 

I —0.80, John Dover, 1889 



::* 



Encyclopaedia Metropolitana, London, 1848. 

Do. 
Phil. Trans. Royal Society, Part 1, 1875. 

Do. 
Annales Hydrographiques, 1851. 

Phil. Trans. Royal Society, Part 1, 1875. 
Do. 



Bombay magnetio and meteorological observa- 
tions, 1871-78. 



Do. 

Do. 
Do. 
Do. 



Year. 


Observed. 


Computed. 


O-C. 


b-c 2 . 




1722 


o 
+5.00 


o 
+4.92 


+ 0.08 


0.0064 J 




1817 


+0.00 


+0.63 


-0.63 


0.3969 1 




1815 


+ 0.22 


—0.29 


+0.51 


0.26C1 




1847 


—0.23 


—0.34 


+ 0.11 


0.0121 , 




1849 


—0.25 


—0.39 


+0.14 


0.0196 1 




1856 


-0.36 


—0.54 


+0.18 


C.0324 | 


,Probable error of a single observation = ± 12'. 


1867 


—0.70 


—0.71 


+ 0.01 


0. 0001 


Period =450 years. 


1872 


—0.85 


—0.76 


—0.09 


0. 0G81 




1875 


—0.90 


—0.78 


—0.12 


0.0144 




1878 


—0.93 


—0.80 


—0.13 


0. 0169 




1881 


—0.93 


—0.81 


—0.12 


0. 0144 




1888. 5. . . . 


—0.82 


—0.81 


—0.01 


0. 0001 












0. 7815 





Empirical equation for determining the variation for any year: v = 2.665 — 1.625 
sin 0.8 (t — 1850) — 3.08 cos 0.8 (* — 1850). 



THE VARIATION OF THE COMPASS. 
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Lat. 13° 05' K. 



BRIDGETOWN, BARBADOS. 



Long. 59° 37' W. 



Tear. 


Variation 
of com- 
pass. 


Authority. 


Observer. 


Where recorded. 


1726 


o 
—3.91 




Encyclopaedia Metropolitana, London, 1848. 
Do. 


1760 


—4.50 


Ross 


1701 


—3.78 
—1.48 


do 


Do. 


1833 


Philips 


Phil. Trans. Royal Society, 1875. 
Do. 


1839 


1.22 




1846 


1.45 




Do. 


1882 


0.42 




British Admiralty Chart. 
Hydrographic Office, archive document. 


1888 


1.03 


Lieut. F. H. Delano, U. S. N. 


1890.4 


1.30 


E. D. Prest 


;on 




Bulletin No. 23, United States Coast and Geodetic 








Survey. 


1892 


0.80 


Lieut. W.W.Kimball,TT.S.N . 


Hydrographic Office, archive document. 


1893 


1.28 


do 




Do. 








Tear. 


Observed. 


Computed. 


O-C. 


o=c 2 . 




1726 


o 
—3.91 


o 
—3.59 


—0.32 


0.1024 




1760 


—4.50 


—4.29 


—0.21 


0. 0441 




1761 


—3.78 


—4.29 


+0.51 


0. 2601 




1833 


—1.48 


—1.70 


+0.22 


0.0484 




1839 

1846 

1882 


—1.22 
—1.45 
+0.42 


—1.35 
—0.95 
+0.73 


+0.13 
—0.50 
—0.31 


0.0169 
0.2500 
0.0961 


1 Probable error of a single observation = ± 15'. 
[Period = 300 years. 


1888 


+1.03 


+0.90 


+0.13 


0.0169 




1890.4.... 


+1.30 


+0.96 


+0.34 


0.1156 




1892 


4-0.80 


+0.99 


—0.19 


0. 0361 




1893 


+1.28 


+1.02 


+0.26 


0. 0U76 












1.0542 





Empirical equation for finding the variation for any year: v= — 1.54 -j-2.62 sin 1.2 
(<— 1850) -f 0.812 cos 1.2 (t — 1850). 



14 THE VARIATION OP THE COMPASS. 

Lat. 34o 36' S. BUENOS AYRES. 



Long. 58° 22' W. 



Year. 


Variation 
of com- 
pass. 


Authority. 


Observer. 


Where recorded. 


1829 



—13.37 
—11. 67 
—11. 75 
— 9.50 


D'Orbieny 






Phil. Trans. Koyal Society, 1877. 


1833 






1852 






1883 


Lieut. Barnardieres, Fr. N. 


Annales Hydrographiques, 1884. 


Year. 


Observed. 


Computed. 


O-C. 


oic 8 . 


, 


1829 

1833 

1852.....'. 
18S3 



—13. 17 
—11.67 
—11. 75 
— 9.50 



—12. 70 
—12.45 
—11. 55 
— 9.62 


—0.47 
+0.78 
—0.20 
+0.12 


0. 2209 
0. 6084 
0. 0400 
0. 0144 


1 Probable error of a single observation = ±38'. 
|Period= 360 years. 










0.8837 





Empirical formula for determining the variation for any year: v= — 12.032 + 3.448 
sin (t — 1850) + 0.611 cos ( i— 1850). 



Lat. 12° 04' S. 



CAL.L.AO, PERU. 



Long. 77° 08' W. 



Year. 


Variation 
of com- 
pass. 


Authority. 


Observer. 


Where recorded. 


1709.9 



— 6.25 


FeuilMo 


Han s teen 's Magnetismus der Erde, Christiana, 
1819. 

Beequerel's Traite du Magnetisme. 


1802 


— 9.83 




1823 


— 9.50 


1 






1827 


—10.66 
—10. 60 


I 






Voyages of the Adventure and Beagle, 1826-1836, 
London, 1839. 


1835 


J 


. 




1836 


—10. 40 
— 10.50 


* 






Phil. Trans. Royal Society, 1877. 


1838 


\ 






1858 


—10. 66 


Friesach . . 






Phil. Trans. Royal Society, Part II, 1877. 
Phil. Trans. Royal Society, 1877. 
Annales Hydrographiques, 2d series, 1884. 


1866 


—10. 50 




1883 


— 9.97 


Ensign Favereau, Fr. N 


1892 


—10. 00 


Lieut. W. P. Conway.TT.S.N. 


Hydrographic information from U.S. S. Yorktown. 


1893 


—10. 00 


Lieut. L. Mottez, Fr. N 


Annales Hydrographiques, 2d vol., 1893. 


Year. 


Observed 


Computed. 


O-C. 


ore 2 . 




1709.9.... 



— 6.25 



— 6.32 


+0.07 


0.0049 


X 


1802 


— 9.83 


— 9.52 


—0.31 


0. 0961 




1823 


— 9.50 


—10. 21 


+0.71 


0. 5041 




1827 


—10. 66 


—10. 31 


-0.35 


0. 1225 




1835 


—10. 60 


—10. 47 


—0.13 


0. 0169 




1836 


—10. 40 


—10. 49 


+0.09 


0. 0081 


Probable error of a single observation = ± 12.25 7 . 


1838 


—10. 50 


—10. 51 


+0.01 


0. 0001 


Period = 300 years. 


1858 


—10. 66 


—10. 60 


—0.06 


0.0036 




1866 


—10. 50 


—10. 53 


+0.03 


0. 0009 




1883 


— 9.97 


—10. 19 


+0.22 


0. 0484 




1892 


—10. 00 


— 9.91 


—0.09 


0.0081 




1893 


—10. 00 


— 9.87 


—0.13 


0. 0169 












0.8306 





Empirical equation for finding the variation for any year: v = — 8.45 — 0.105 sin 
1.2 (t — 1850) — 2.16 cos 1.2 (t — 1850). 



THE VARIATION OF THE COMPASS. 
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,Lat. 10° 25' N". 



CARTAGENA. 



Long. 75° 32' W. 



Tear. 


Variation 
of com- 
pass. 


Authority. 




Observer. 


Where recorded. 


1705 


o 
7.20 


Feuill6 


Encyclopaedia Metropolitans, London, 1848. 
Do 


1726 


—6.83 
—7.03 


Mathews . 
Humboldt 




1801 




Becqaerel's Traite du Magnetisme. 
Do. 


1813 


—6. 53 




1837 


—5.70 




Phil. Trans. Royal Society, 1875. 
Notice to Mariners, 1877, No. 39. 


1877 


—3.96 


Commander Ryan, U. S.N.- 


1885.4.... 


—3.60 


Lieut, S. W. Very, IT. S.N.. 


Naval Intelligence Report from IT. S. S. Tennessee. 


1888.3.... 


—3.01 


Capt. R. Boyd, IT. S. N 


Hydrographic Office, archive document. 


Tear. 


Observed. 


Computed. 


O-C. 


O-O*. 




1705 




—7.20 


o 
—6.84 


—0.36 


0. 1296 




1726 


—6.83 


—7.49 


+0.66 


0.4356 




1801 


—7.03 


—7.04 


+0.01 


0.0001 




1813 


-6.53 


—6:53 


0.00 


0. 0000 


(Trobable error of a single observation = ± 15.8'. 


1837 


—5.70 


—5.56 


—0.14 


0. 0196 


(Period = 300 years. 


1877 


—3.06 


—4.11 


+0.15 


0.0225 


* 


188D.4.... 


-3.60 


—3.93 


+0.33 


0. 1089 




1888.3.... 


—3.91 


—3.88 


—0.03 


0. 0009 


' 










0. 7172 





Empirical equation for finding the variation for any year: v = — 5.81 +1.92 sin 
1.2 (* — 1850) + 0.794 cos 1.2 (t — 1850). 
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THE VARIATION OF THE COMPASS. 



Lat 33° 56' S. 



CAPE OF GOOD HOPE. 



Long. 18° 29' B. 



Year. 


Variation 
of com- 


Authority. 










pass. 


Observer. 




Where recorded. 


1605 


o 
0.50 


Davis ........ .... 


Voyages of the Adventure and Beagle, 
Do. 


1G09. 5. . .. 


•f 0.20 
+ 2.00 


Keeling 


1022.5.... 


) 






1 675. 5 


+ 8.23 
+ 11.00 


\ 




Walker's Terrestrial and Cosinical Magnetism. 


1691.5.... 


s 




1700 


+10. 25 


jEdm. Halley 




Tabula Nautica, etc. 


1751.5.... 


+ 19.25 








1775.5 


+21.23 

+24. 08 


Wales 




Voyages of the Adventure and Beagle. 


1788.5.... 


) 




1792. 5 


+24. 52 
+26.52 


>Edm. Halley 




Tabula Nautica, etc. 


1818.5.... 








1836.5... 
1839.5.... 
1841.5.... 


+28.50 
+29.13 
+29. 10 


FitzEoy 




Becquerel's Trait6 du Magnetisme. 
Tabula Nautica, etc. 


Edm. Halley - 








1842.5.... 


+29. 10 








1843.5.... 


+29. 10 








1844.5.... 


+ 29.10 








1845.5.... 


+29. 12 








1846.5.... 


+29. 14 
+29. 21 


;Observator 


v ....... 




Reports of observations at Cape of Good Hope 
Observatory on file (1888) in library of United 


1847.5.... 


jr ....••• 




1848.5.... 


+ 29.23 






States Naval Observatory, Washington, D. C. 


1849.5.... 


+29.27 






, 


1850.5.... 


+29. 31 








1857.5.... 


+29. 57 








1873.9.... 


+30. 07 


Capts. Nares and Thomson, 

K.N. 
E. D. Preston, assistant, 

United States Coast and 


Voyage of H. M. S. Challenger. 


1890.1.... 


+29.53 


Bulletin No. 23, United States Coast and Geodetic 






Survey. 






Geodetic Survey. 






Tear. 


1 
Observed. 


Computed. 


o-c. 


ore'. 




1605 


o 
— 0.50 


o 
+ 0.41 


—0.91 


0. 8281 




1609.5.... 


+ 0.20 


+ 0.62 


—0.42 


0.1764 




1622. 5. . . . 


+ 2.00 


+ 1.50 


+0. 50 


0. 2500 




1675.5.... 


+ 8.23 


+ 7.43 , +0.80 


0.6400 




1691. 5. . . . 


+11.00 


+ 9.74 


+1.26 


1. 5876 




1700 


+ 10.25 


+ 11.00 


—0.75 


0. 5625 




1751.5.... 


+19. 25 


+ 19.16 


+0.09 


0.0081 




1775.5.... 


+21.23 


+22.64 


—1.41 


1. 9881 




1788.5.... 


+24. 08 


+24. 31 


—0.23 


0. 0529 




1792.5.... 


+24.52 


+24. 79 


—0.27 


0. 0729 




1818.5.... 


+26. 52 


+27.43 


—0.91 


0. 8281 




1836.5.... 


+28. 50 


+28.69 


—0.19 


0. 0361 




1839.5.... 


+29.15 


+28. 84 


+0.31 


0.0961 


Frobable error of a single observation = ±22.6'. 


1841.5.... 


+ 29.10 


+ 28.94 


+0.16 


0. 0256 


Period =590 years. 


1842.5.... 


+29.10 


+28. 99 


+0.11 


0. 0121 




1843.5.... 


+29.10 


+29.03 


40.07 


0.0049 




1844.5.... 


+29.10 


+29. 08 


+ 0.02 


0.0004 




1845.5.... 


+29.12 


+29.12 


0.00 


0. 0000 




1846.5.... 


+29. 14 


+29. 18 


-0.04 


0. 0016 




1847.5.... 


+29. 21 


+ 29.20 


+0.01 


0.0001 




1848.5.... 


+29.23 


+29.24 


— 0.C1 


0.0001 




1849. 5. . . . 


+29. 27 


+29.27 


0.00 


0.0000 




1850.5.... 


+29. 31 


+29. 30 


+0.01 


0. 0001 




1857.5.... 


+29.57 


+29. 50 


+0.07 


0.0049 




1873. 9.... 


+30. 07 


+29.62 


+0.45 


0. 2025 




1890.1.... 


+ 29.53 


+29.29 


+0.24 


0. 0576 












7. 4368 





Empirical equation for determining the variation foi any year: v= 14.63 + 3.178 
sin 0.61 U — 1850) + 14.659 cos 0.61 (t — 1850). 



THE VARIATION OF THE COMPASS. 
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Lat46<>14'N. CHAKLOTTETOWN, PRINCE EDWARD ISLAND. Long. 63° 08' W 



Tear. 


Variation 
of com- 
pass. 


Authority. 


Observer. 


Where recorded. 


1842.5.... 


o 
+-21.05 


Capt. H. W. Bayfield, R. N . . 




1851.4 ... 


+23.03 
+22.90 
+22.85 
+22.83 
+22.75 
+23. 31 


Capt. Olebar, R. N . 
do 






1858.4 






1859.5.... 
1860.4 . 


do 


Letter of Commander Evans, R. N„ hydrographe* 


do 


to the British admiralty, dated Jan. 5, 1866. 


1861 4 ... 


do 




1862.5.... 


do .' 







1875.3.... 


+23 05 


\ 




~ 


1876.3.... 


+23.53 








1879.3...- 


+23.90 








1880.3.... 


+22.82 
+22. 92 


^British offi 


cers..... 




Hydrographio Office, archive document. 


1881.3.... 




-•••—•/- 


1882.3.... 


+22. 85 








1883.3.... 


+22.88 








1886.3.... 


+22.70 








Tear. 


Observed. 


Computed. 


O-C. 


o=c'. 




1842.5.... 


o 
+21.05 


o 
+22.10 


—1.05 


1.166 


V 


1851.4.... 


+23.03 


+22.39 +0.64 


0.360 




1858.4.... 


+22.90 


+22.86 +0.04 


0.000 




1859.5.... 


+22.85 


+22.92 


—0.07 


0.005 




1860.4.... 


+22.83 


+22. 94 


—0.11 


0.012 




1861.4.... 


+22.75 


+22.96 


—0.21 


0.044 




1862.5.... 
1875.3.... 
1876.3.... 


+2&.31 
+23. 05 
+23. 53 


+22.98 +0.33 
+23.05 0.00 
+23.04 ' +0.49 


0.109 
0.000 
0.240 


Probable error of a single observed value = ±20*. 
Period = 380 years. 


1879.3.... 


+23.90 


+23.00 ' +0.90 


0.810 




1880.3.... 


+22. 82 


+22.98 


—0.16 


0.026 




1881.3.... 


+22.92 


+22.96 


—0.04 


0.002 




1882.3.... 


+22.85 


+22.93 


—0.08 


0.006 




1883.3.... 


+22.88 


+22.91 


—0.03 


0.000 




1886.3.... 


t22.70 


+22.81 


—0.11 


0.372 












3.152 





Empirical equation for finding the variation for any year: v = 15.15 + 1.714 sin 
i|(« — 1850) +7.766 cos Jjj (*— 1850). 

13112— No. 109a 2 
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THE VARIATION OF THE COMPASS. 



Lat. 19© 26' N. 



CITY OF MEXICO. 



Long. 99°05'W. 



Year. 


Variation 
of com- 
pass. 


Authority. 


Observer. 


"Where recorded. 


1769 . ... 


o 
—5.47 
—6.70 

—8.13 
-8.50 

—8.59 
—8.77 
—8.37 
-8.50 
-8.45 

—8.14 
—8.17 
—8.58 




Hansteon's Magnet ismus der Erde, 3819. 

Mem. del Observatorio Met. Central de/ Mexico, 
1880. 

Hansteen's Magnetismus der Erde, 1819. 

Mem. del. Observatorio Met. Central de Mexico,- 

1880. 

Tratado de Topografia y Geodesia, Mexico, 1869. 
Phil. Trans. Royal Society, 1875. 
Tratado de Topografia y Geodesia, Mexico, 1869. 
Do. 


3775 




1803 




1849 

1850 

1856 


Gomez de la Cortina 

Velasques and Teran 


1858 


Salazar Illaregui 


I860 


Diaz Covarubias 


1862 






1866. 5 




1880. 
Tratado de Topografia y Geodesia, Mexico, 1869. 
Do. 


1868... 


Fernandez 


1879 


) 


Mem. del Observatorio Met. Central de Mexico, 


1885. 3. . . . 


—8.31 


> 


1880. 



Year. 


Observed. 


Computed. 


O-C. 


(Tc\ 




1769 


o 
—5.47 


o 
-6.03 


+0.56 


* 0. 314 




1775 


—6. 70 


—6.35 


—0.35 


0.123 




1803 


-8.13 


-7.65 


-0.48 


0.230 




1849 


—8.50 


—8.60 


+0.10 


0.010 




1850 


—8.59 


—8.61 


-0.02 


0.000 




1856 

1858 

1860 


—8.77 
—8.37 
—8.50 


—8.59 
—8.58 
—8.56 


—0.18 
+0.21 
40.06 


0.032 
0.044 
0.004 


Probable error of a single observation = ± W. 
Period =360 years. 


1862 


—8.45 


-8.53 


+0.08 


0.006 




1866.5.... 


—8.14 


—8.47 


+0.33 


0.109 


» 


18G8 


—8.17 


—8.45 


+0.28 


0.078 




1879 


—8.58 


-8.21 


—0.37 


0.137 




1885.3.... 


—8.31 


-8.03 


—0.28 


0.078 












1.165 





Empirical equation for the determination of the variation for any year: t; = 
h 0.027 sin (* — 1850) —3.09 cos (* — 1850). 



-5.52 



THE VARIATION OF THE COMPASS. 



1» 



Lat. 36° 42' S. 



CONCEPCION". 



Long. 73° 07' W, 



Variation 
Year. of com- 
pass. 



1700, 
1792 
1794 
1821 
1823, 

\m 

1825 
1826. 
1827. 
1829. 
1835. 
1882. 

1803. 



—10. 33 
—14. 86 
—14. 86 
—15. 50 
—16. 27 
—15. 00 
—16. 82 
—16. 79 
—17. 03 
—16. 79 
—16. 80 
—17. 23 

—16. 75 



Authority. 



Observer. 



Feuillee 



Where recorded. 



Hansteen's Magnetismus der Erde, Christiana, 1819. 
Brewster's Treatise on Magnetism, Edinburg, 1834. 



Becqnerel's Traite dn Magnetisme. 
Voyage autour du Monde, Paris, 1829. 



B.Hall 

Duperrey 

Kotzebue 

Beechey 

Fitz Roy 

Liitke 

King 

Fitz Roy 

Lieuts. Barnardieres and 

Barnaud, Fr. N. 
Lieut. Mottez, Fr. U" Annales Hydrographiques, 2d vol., 1893. 



>Phil. Trans. Royal Society, 1877. 



Annales Hydrographiques, 1884. 



Tear. 


Observed. 


Computed. 


O-C. 


o-c 2 . 




1709 


o 
—10. 33 


o 
-10. 45 


+0.12 


0.0144 




1792 


-14. 86 


—14. 74 


—0.12 


0. 0144 




1794 


—14.86 


-14.85 


—0.01 


0. 0001 




1821 


—15. 50 


—16. 25 


+0.75 


0. 5625 




1823 


—16. 27 


—16. 30 


+0.03 


0.0009 ! 




1824 

1825 

1826 


—15. 00 
—16. 82 
—16. 79 


—16. 34 
—16. 37 
-16.41 


+1.34 
—0.45 
—0.38 


1.7956 , 
0.2025 ! 
0. 1444 


Probable error of single observation =±23.22'. 
Period = 360 years. 


1827 


—17. 03 


—16.45 


—0.58 


0.3364 ! 




1829 


—16. 79 


—16. 54 


—0.25 


0.0625 




1835 


— 16.40 


—16. 72 


-0.08 


0.0064 




1882 


—17.23 


—16.97 


—0.26 


0.0676 




1893 


—16.75 


—16. 70 


—0.05 


0.0025 












3. 2102 





Empirical formula for determining the variation for any year: »=• — 13.626 — 
0.829 sin (*— 185C) —3.424 cos (*— 1850). 
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THE VARIATION OF THE COMPASS. 



Lat. 29o 57' S. 



COQTJIMBO. 



Long. 71° 22' W. 



Year. 


Variation 
of com- 
pass. 


Authority. 


Observer. 


Where recorded. 


1700 



— 8.53 


Feuill6e 


Hansteen'sMagnetismus der Erde.Christiana, 1819. 
Brewster's Treatise on Magnetism, Edinburg, 1834. 


1712 


—10. 00 
—11. 77 


1 


1791.3.... 


S 




1821 


—14. 00 


B.Hall 




Becquerel's Traite du Magnetisme. 
Phil. Trans. Royal Society, Part II, 1877. 
Voyages of Adventure and Beag'e, London, 1839. 

French Chart No. 1746. 


1828 


—14. 40 


Beechey 


1834 


—14. 40 


FitzEoy 


1853 


—14. 59 
-14.67 


1 


1870 


$ 






1882...... 


—14. 35 


Ensign Faverean, Fr. N 


Annales Hydrographiques, 2d series, 1881. 


1883 


—13. 70 


Lieut. F. Hanford, U. S. N. . . 


Naval Professional Papers, No. 19. 


1889 


—13.59 


Chilean astronomers 


Chilean Hydrographic Notices, No. 12 1890. 


1891 


—13.63 


Lieut. J. F. Moaer, IT. S. N., 
U. S. S. San Francisco. 


Contributions to Terrestrial Magnetism, Hydro- 
graphic Office Publication, No. 109. 


Year. 


Observed. 


Computed. 


O-C. 


o-c a . 




1700 



— 8.53 



— 8.97 


4-0.44 


0. 1936 




1712 


—10. 00 


— 9.27 


—0.73 


0.5329 




1791.3.... 


—11. 77 


—12. 77 


+1.00 


1. 0000 




1821 


—14. 00 


—13.88 


—0.12 


0. 0144 




1828 


-14. 40 


—14. 06 


—0.34 


0. 1156 




1834 


—14.40 


—14. 18 


-0.22 


0.0484 


^Probable error of a single observation = ± 21.30'. 


1833 


—14. 5!) 


—14. 39 


—0.20 


0. 0400 


Period = 360 yeara. 


1870 


—14. 07 


—14. 30 


—0.37 


0. 1369 




1882 


—14. 35 


—14. 09 


—0.26 


0. 0676 




1883 


—13. 70 


—14. 06 


+0.36 


0. 1296 




1889 


—13.59 


—11.92 


+ 0.» 


0. 1089 




1891 


-13.63 


—13.86 


+-0.23 


0.0529 












2.4408 





Empirical formula for determining the variation for any year : v = — 11.55 — 0.281 
sin (* — 1850)— 2.82 cos (* — 1850). 
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Lat. 12° 07' N. 



CURA9AO. 



Long. 68° 57' W. 



Year. 


Variation 
of com- 
pass. 


Authority. 


Observer. 


Where recorded. 


1704 



—6.67 


Feuill6e 


Hansteen's Magnetism ns der Erde, Christiana, 1819. 
Brewster's Treatise on Magnetism, Edinburg, 1834. 

>Becquerel's Traite du Magnetisme. 


1787 


—7.00 
—5.26 
—2.47 








c Bentley 




1819 


<Givry 




1877 


Geo. P. Ryan, U. S. 


N 


Notice to Mariners, 1877, No. 39. 


1887 


—2.43 


Lieut. Aubry, Fr. H 




Annates Hydrographiques, 2d vol., 1888. 


1888 


—2.37 


tCapt. B. Boyd, U. S. N 

i Lieut. L. H. Delano, TT. S. N. 


>Hydrographic Office, archive document. 


1890 


\c Lieut. Laird, U. S. N 

~~ ' /Ensign Garret, U. S. N. . . . . 


>Hydrographic Office Publication, No. 97. 


1894 


—2.75 . Lieut. W. W. Kimball, TT. S. 
N., IT. S.S. San Francisco. 


Hydrographic Office Publication, No. 109. 


Tear. 


Observed. 


Computed. 


O-C. 


O-C*. 














wt. 




1704 


—6.67 


—7. 28 


+0.61 


0.3721 i 0.1860 




1787 


—7.00 


—6.99 


—0.01 


0.0001 } 0.0000 




1819 

1877 

1887 

1888 


—5.26 
—2.47 
—2.43 
—2.37 


—5.30 
—2.74 
—2.46 
—2.44 


—0.04 
+0.27 
+0.03 
+0.07 


0.0016 i 0.0008 
0.0729 1 0.0729 
0.0009 1 0.0009 
0.0049 1 0.0049 


Probable error of a single obeerva- 
, tion = ±];j.68'. 

Period = 360 years. 


1890 


—2.47 


—2.39 


—0.08 


0.0064 2 0.0128 


A 


1894 


—2.75 


. —2.31 


—0.44 


0.1936 1 0.1936 












0.5720 





Empirical formula for determiDing the variation for any year: v= — 4.914 + 2.G0 
Bin (t — 1850) + 1.107 cos (t — 1850). 
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THE VARIATION OF THE COMPASS. 



Lat 38° 32' N. 



FATAL,, AZORES. 



Long. 28° 33' W. 



Tear. 


Variation 
of com- 
pass. 


Authority. 


Observer. 


"Where recorded. 


1589.7 


o 
—3.09 

22.12 
23.50 
25.92 
27.00 
25.87 
24.50 


Wright...:' 


Hansteen's Magnetismus der Erde, Christiana, 
1819. 

Do. 


1775.5 


Cook 


1814 


lieid 


Becquerel's Trait6 du Magnetisme. 
Phil. Trans. Royal Society, Parti, 1875. 
Do. 


1829 




1P42 


Vidal 


1890 

1891 


Lieut. J. C. Col well, U. S. N. 
H. M. S. Acorn 


Hydrographic Office Publication, No. 109. 

Letter from the British hydrographer, dated May 
11, 1893. 







Tear. 


Observed . 


Computed. 


O-C. 


O-C*. 




1589.7.... 


o 
—3.09 




—2.92 


—0.17 


0. 0289 






1775.5.... 


22.12 


21.03 


+1.09 


1.1881 






1814 

1829 

1842 


23.50 
25.92 
27.00 


25.17 
26.04 
26.49 


—1.67 
—0.12 
4-0.51 


2.7889 
0.0144 
0. 2601 


Probable error of a single observation = 
Period =530 years. 


=±46'. 


1890 


25.87 


25.06 


+0.81 


0. 6561 






1891 


24.50 


24.97 


—0.47 


0. 2209 | 














5. 1574 J 





Empirical equation to determine the variation for any year: v = 11.82 + 0.23 sin 
?? (<— 1850) + 14.75 cos ^ (<— 1850). 

DO 06 



Lat 14° 36' N. 



FOllT DE FRANCE. 



Long. 61 ° 04' W. 



Tear 


Variation 
of com- 
pass. 


Authority. 


9 


Observer. 


Where recorded. 


1682 


o 
—4.17 
—6.15 




Encyclopaedia Metropolitana, 1848. 
Do. 


1704 


Feuiilee 


1735 


-6.00 
—5.69 




Brewster's Treatise on Magnetism. Edinburg, 1834. 
Do. 


1760 




1824 


—2.78 
—0.40 
+0.12 
+0.28 






1874 




French Chart, No. 383. 


1883.3.... 
1887. 3. . . . 


Lieut. Barnaud, Fr. N 

Lieut. Aubry, Fr. N" 


French Magnetic Survey. 

Annales Hydrographiques, 2d vol., 1888. 



Tear. 


Observed. 


Computed. 


O-C. 


o-c 2 . 




1682 


o 
—4.17 


o 
—4.08 


—0.09 


0. 0081 






1704 


-6.15 


—5.19 


+0.96 


0. 9216 






1735 


—6.00 


—6.00 


0.00 


0. 0000 






1760 


—5.69 


-5.84 


+0.15 


0. 0225 


Probable error of a single observed value = 


±19'. 


1824 


—2.78 


—2. 77 —0. 01 


0.0001 


Period =330 years. 




1874 


—0.40 


—0.06 


—0.34 


0. 1156 






1883.3.... 


+0.12 


+0.24 


—0.12 


0. 0144 






1887.3.... 


+0.28 


+0.34 —0.06 


0. 0036 












1. 0859 





Empirical equation for determining the variation for any year : v = — 2.726 -f- 29.26 
sin i?(<— 1850)4- 1.528 cos ^ (t— 1850). 



THE VARIATION OF THE COMPASS. 
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Lat. 1° S. 



GALAPAGOS ISLANDS. 



Long. 90° W. 



Tear. 


Variation 
of com- 
pass. 


Authority. 


Observer. 


Where recorded. 


1794 


o 

— 8.00 

— 8.33 

— 9.50 

— 8. 83 
—10. 30 

— 8.83 

— 8.75 


Vancouver 
B. Hall... 




Voyages of the Adventure and Beagle. 
Do. 


1821 




1835 


Fitz Roy 


Do. 


1846 


Kellet . 


Phil. Trans. Royal Society, 1877. 
Annalen der Hydrographie. 
B. A. Chart, No. 1375. 
Annalen der Hydrographie. 
B. A. Variation Chart, No. 2598. 


1852 

1874.5.... 


German Mi 
c—8.83. 18 
L- 8.83. 18 


ig. Survey 

73 

F6 


1880 








Tear. Observed. Computed. 


O-C. 


(Mf. 




1794 

1821 

1835 

1846 

1852 

1874 

1880 


o 

— 8.00 

— 8.33 

— 9.50 

— 8.83 
-10. 30 

— 8.83 

— 8.75 


o 

—7.76 
—8.92 
—9.28 
—9.40 
—9.39 
—9.00 
—8.69 


-0.24 
4-0.59 
—0.22 
+0. 57 
—0.91 
+0.17 
—0.06 


0. 0576 
0. 3481 
0. 0484 
0. 3249 
0. 8281 
0. 0289 
0. 0036 


Probable error of a single observation = ± 25'. 
Period = 240 years. 










1.6396 





Empirical equation for determining the variation for any year : v = — 7.491 -f- 0.069 
sin 1.5 (* — 1850) —1.91 cos 1.5 (t — 1850). 
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THE VARIATION OF THE COMPASS. 



Lat. 44° 39.6' N. 



HAIiTFAX, NOVA SCOTIA. 



Long. 63° 35.3' W. 



Year.- 


Variation 
of com- 
pass. 


Authority. 


Observer. 


Where recorded. 

1 


1700 




13.00 

12.83 

13.60 

16.50 

17.47 

17.60 

18.50 

19.91 
21.10 
20.71 






1756 




Edmund Halley's Isogonic Chart for 1700. 
United States map, by Chas. Morris. 


1775 




1798 




Des Barres's Sailing Directions. 
Plan published by Thos. Backhouse. 
Remark book of J. Napier, R. N. 
Do. 

^Remark book by J. Hill, master, R. N. 


1818 

1821 


Anthony I 
J. Napier, I 
cCapt. Bavfi 


ockwood, esq 

m 




fild.R-N 


r 


1852.5.... 
I860 


ij.Hill,R.N 

Capt. Orlebar, R. N 




1866 




From records of Halifax dockyard. 

Coast and Geodetic Survey Report for 1881, Ap- 
pendix No. 9. 


1879 


J. Baylor, United States 
Coast and Geodetic Sur- 
vey. 


Tear. 


Observed. 


Computed. 


O-C. 


ore 8 . 




1700 

1756 

1775 

1798 

1818 

1821 

1852.5.... 

1860 

1866 

1879 




13.00 

12.83 

13.60 

16.50 

17.47 

17.60 

18.50 

19.91 

21.10 

20.71 




12.83 

13. la 

14.11 

15.70 

17.24 

17.47 

19.63 

20.03 

20.31 

20.77 


+0.17 
— 0.20 
—0.51 
+0.80 
+0.23 
+0.13 
—1.13 
—0.12 
+0.79 
—0.06 


0.0289 
0.0841 
0.2001 
0.6400 
0.0529 
0.0169 
1.2769 
0.0144 
0. 6241 
0.0036 


Probable error of a single observed value = ±26'. 
Period = 350 years. 










3. 0019 





Empirical equation for determining the variation for any year: t?= 16.74 -f- 3.32 

sin J** (t— 1850) +2.74 cob??- (*— 1850). 
00 00 



THE VARIATION OP THE COMPASS. 
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Lat.28°09'N'. 



HABANA, CUBA. 



Long. 82° 22' E. 



Tear. 


Variation 
of com- 
pass. 


Authority. 


Observer. 


"Where recorded. 


1726 


o 
—4.40 


Mathews , TTr -- T TTI 


Encyclopaedia Metropolitans, 1848. 
Do. 


1732.3 


—4.50 
—7.00 


Harris 


1815 




Encyclopaedia Britanuica, 7th ed., 1842. 
Do. 


1816.5 


—5.50 
—5.67 

—5.27 

—5.75 
—4.28 

—3.90 
-3.68 

—3.62 
—3.61 
—3.57 


Bentley 


1840 


Lavallee 


Becquerel's Traite du Magnetisme. 

>Sabine's Collection, Phil. Trans. Royal Society, 

S 1875. 


1857 


(United States Coast Survey - 


1858 




From a map of Cuba, 1860. 

Observaciones Magneticas and Meterologlcas de 
Real Colegio de Belen, 1st semestre, 1876. 

Observaciones Magneticas and Meterologicas de 
Real Colegio de Belen. 

Do. 


1874.5 


Benito Vines 


1879.2.... 
1885. 3 


Lieut. Com. Ackley, TJ. S. N. 
Benito Vifies 


1887 




1888.3 


Benito Vines 


Do. 


1889.3 


do 


Do. 











Tear. 


Observed. 


Computed. 


O-C. 


o=c\ 




1726 


o 
—4.40 


o 
-4.22 


-0.18 


0.0324 




1732.3.... 


—4.50 


—4.55 


+0.05 


0. 0025 




1815 


—7.00 


—6.47 


—0.53 


0.2809 




1816.5.... 


—5.50 


—6.46 


+0.96 


0. 9216 




1840 


—5.67 


—5.87 


+0.20 


0.0400 




1857 

1858 

1874.5.... 


—5. 27 
—5.75 

—4.28 


—5.19 
-5.14 
-4.32 


—0.08 
—0.61 
+0.04 


0.0064 
0. 3721 
0.0016 


Probable error of a single observed value = ± 17'. 
Period^ 360 years. 


1879.2.... 


—3.90 


—4.08 


+0.18 


0. 0324 




1885.3.... 


—3.68 


—3.98 


+0.30 


0.0900 




1887 


—3.62 


—3.65 


+0.03 


0.0009 




1888.3.... 


—3.61 


—3.59 


-0.02 


0.0004 




1889.3.... 


—3.57 


—3.53 


—0.04 


0. 0016 












1. 7828 





Empirical equation for determining the variation for any year: v = — 3.42 -f- 2.36 
sin (t — 1850) — 2.07 cos {t — 1850). 
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THE VARIATION OF THE COMPASS. 



Lat. 22° 16' N. 



HONGKONG, CHINA. 



Long. 114° 10' E. 



Year. 



Variation 
of com- 
pass. 



Authority. 



Observer. 



Where recorded. 



1780... 

1792... 

1824... 

1827... 

1830... 

1837... 

1843... 

1855... 

1875... 

1876... 

1884... 

1885.5.... 

1887.5... 



+0.50 
—1.28 
—1.70 
—2.00 
—1.58 
—1.08 
—0. 62 
—0.50 
—0.93 
—0.60 
—0.77 
—0.75 
—0.70 



I Cook Hansteen's Magnctismus der Erde, Christiana, 1819. 

' Brewster's Treatise on Magnetism, Edinburg, 1837. 

Bougainville Becquerel's Traite du Magnetisme. 

Beechey Phil . Trans. Royal Society, Part I, 1875. 

Laplace Do. 

Darandian I Do. 

Belcher | Do. 

iliickards $ Observations an( * Researches at Hongtong, by M. 

> ^ -Uoroccit. 

Annales Hydrographiques, 1876. 

) (Observations and Researches made at Hongkong, 

S I by M. Dorbeck. 

Dorbeck Hongkong, Government Gazette, May 31, 1888. 



Year. 


Observed. 


Computed. 


O-C. 


o=c 2 . 




1780 


o 
+0. 50 


o 
—0.48 


+0.98 


Wt8. 

0.9604 i 0.2401 






1792 


—1.28 


—0.70 


—0.58 


0.3364 £ 0.0841 






1824 


—1.70 


—1.06 


-0.64 


0.4096 £ 0.2048 






1827 


—2.00 


—1.08 


—0.92 


0.8464 £ 0.2116 






1830 


—1.58 


—1.08 


—0.50 


0.2500 £ 0.1250 






1837 

1843 


—1. 08 
—0.62 


—1.09 
—1.08 


4-0.01 
+0.46 


0.0001 i 0.0001 
0.2116 1 0.2116 


Probable error of a single observa- 

» tion=±15'. 


1855 


—0.50 


—1.03 


+0.53 


0.2809 1 0.2809 


Period =450 years. 




1875 


-0.93 


—0.80 


—0.13 


0.0169 1 0.0169 






1876 


—0.60 


—0.79 


+0.19 


0.0361 1 0.0361 






1884 


—0. 77 


—0.65 


— 0.12 


0.0144 1 0.0144 


* 




1885.5.... 


—0.75 


-0.62 


—0.13 


0.0169 1 0.0169 






1887.5.... 


—0.70 


-0.59 


—0.11 


0.0121 1 0.0121 














1.4546 





Empirical equation for determining the variation for any year : v = 0.990 + 0.389 sin 
0.8 (* — 1850)— 2.047 cos 0.8 (i— 1850). 



THE VARIATION OF THE COMPASS. 
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Lat. 10° 36' N. 



I,A GTTAYRA. 



Long. 66° 56.5' W. 



Year. 


Variation 
of com- 
pass. 


Authority. 


Observer. 


Where recorded. 


1800 


o 
-4.35 
-4.88 
-4.17 
—2.40 

—2.48 
—2.25 

—2.85 


Humboldt - 


Becquerel's Trait6 du Magnetisme. 
Do 


1814 


Forley 


1820 


Givry 


Do 


1877.3.... 

3883.2.... 
1888.1.... 

1890.1.... 


Commander G. P. Kyan, TJ. 

S.N. 

Lieut. Barnaud, Fr. N 

Commander O. F. Heyer- 
man, U. S. N. 

c Lieut. Laird, TJ. S. N 

^Ensign Garret. TJ. S. N 


Notice to Mariners, 1877, No. 39. 

Annalcs Hydrographiques, 2d series, 1884. 
Hydrographic Office, archive document. 

fHydrographic Office Publication, No. 97, Tele- 
I graphic Determinations of Longitude in the 
| West Indies and Central and South America, 
[ 1888 and 1889. 



Tear. 


Observed. 


Computed. 


0-C. 


"CM*. 




1800 




—4.35 


o 
-5.05 


+0.70 


0.4900 






1814 


-4.88 


—4.38 | —0.50 


0.2500 






1820 

1877.3.... 
1883.2.... 


—4.17 
-2.40 
—2.48 


—4.25 ! +0.08 
—2.68 ! +0.28 
—2.53 i 4-0.05 


0. 0064 
0. 0784 
0. 0025 


Probable error of a single observation = 
Period = 360 years. 


±21'. 


1888.1.... 


—2.25 


—2.42 ; +0.17 


0. 0189 






1890.1.... 


—2.85 


—2.38 ; —0.47 


0. 2209 










| 


1. 0671 





Empirical equation for determining the variation for any year : v = — 3.382 -f 1.623 
sin (*— 1850) -0.0659 cos (t— 1850). 



28 THE VARIATION OF THE COMPASS. 

Lat. 28° 15' N. LAGOON HEAD, MEXICO. 



Long. 1140 oc W. 



Year. 


Variation 
of com- 
pass. 


r- — ■ — ' 

Authority. 


Observer. 


Where recorded. 


17831 


o 
— 8.42 

—10.90 
—11. 10 
-11.85 

—12. 10 
-11.52 


Spanish navigators 




Coast and Geodic Survey Appendix, No. 1. Re- 
port for 1888. 


1839 




1842.5 






1873 

1881 


"W. Eimbeck, assistant, Coast 
and Geodetic Survey. 


Hydrographic Office, archive document. 


1888 


Pond 


Do. 








Tear. 


Observed. 


Computed. 


O-C. 


era 2 . 




1783 

1839 

1842.5.... 

1873 

1881 

1888 


o 
— 8.42 
—10. 90 
—11. 10 
—11. 85 
—12. 10 
—11.52 


o 
— 8.41 
—10. 95 
—11.10 
—11. 82 
—11. 83 
—11. 78 


—0.01 
+0.05 
0.00 
—0.03 
—0.27 
+0.26 


0.0001 
0. 0025 
0.0000 
0. 0009 
0. 0729 
0. 0676 


^Probable error of a single observation = ± 00* . 
Period = 252 years. 










0. 1440 





Empirical equation for determining the variation for any year: v = — 9.845 — 
1.289 sin y (t — 1850) r- 1.519 cos ^ (t — 1850). 

Lat. 24° 38' N. MA6D ALENA BAY, LOWER CALIFORNIA. Long. 112° 07' W. 



Year. 


Variation 
of com- 
pass. 


Authority. 


Observer. 


Where recorded. 


1783.3 ... 


o 

— 6.78 

— 8.28 

— 9.25 
—10. 68 
—11. 00 

—10. 56 
—10. 48 






Coast and Geodetic S:irvev Appendix, No. 1, Eft- 
port for 1888, p. 273. 

Phil. Trans. Royal Society, 1875. 

Do. 


1837 


La Venus . 






1839 




1866 


Harkness . 

G. Bradlbn 
and Geod 

(W. Eimbec 
I and Geod 

] Comniande 
( S.N. 
Lieut. Coi 
Nichols, 




Smithsonian Contributions to Knowledge. 
Chart in Coast Survey archives. 

Appendix, No. 13, Coast and Geodetic Survey, 
[ Rep., 1882. 

Coast and Geodetic Survey Appendix, No. 7, Re- 
port for 1888, p. 273. 


1871.3... 

1873.3.... 

1881.2.... 


1. assistant, Coast 
etic Survey. 

kiassistant, Coast 
letic Survey. 

r G. Dewey, U. 

nmander H. E. 

U. S. N. 


Tear. 


Observed. 


Computed. 


O-C. 


0#. 




1783.3.... 

1837 

1839 

1866 

1871.3.... 
1873.3.... 
1881.2.... 




— 6.78 

— 8.28 

— 9.25 
—10.68 
—11.00 
—10.56 
—10. 48 


o 

— 5.77 

— 9.54 

— 9.72 
—10. 58 
—10. 59 
—10.58 
—10.47 


—1.01 
+1.26 
+0.47 
—0. 10 
-0.41 
+0.02 
-0.01 


1.020 
1.588 
0.221 
0.010 
0.168 
0.000 
0.000 


Probable error of a single observation =± W, 
Period =252 years. 










3.007 





Empirical equation for determining the variation for any year: v= — 7.484 — 1.469 
8in ™ (t— 1850) — 2.739 cos ^ (t— 1850). 



THE VARIATION OF THE COMPASS, 
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Lat. 14° 36' N. 



MANILA, !LTJZON ISLAND. 



Long. 120O 58' E. 



Tear. 



Variation 
of com- 
pass. 



Authority. 



Observer. 



Where recorded. 



1766 

1792.6.. 

1829.5.. 

1836 

1844 

1887 

1887*.. 



+0.25 
—0.29 

—0.58 

—0.50 
—0.30 
—0.83 
—1.00 
—0.80 



LeGentil 

cLiitke, 1829, 0.°17 
i Laplace, 1830,1°. 

Bonites 

Belcher 

Local authority. 

U.S. S* Essex.... 

Observatory 



Hansteen's Magnetismus der Erde, Christiana, 1819. 
Brewster's Treatise on Magnetism, Edinburg, 1834. 

►Phil. Trans. Royal Sooiety, Part 1, 1875. 

Do. 
Do. 

Hydrographic Office, archive document. 

Report of Observatorio Meteorologico de Manila. 
1890. 



Year. Observed. Computed. 



1766... 
1792. 6. 
1829.5. 
1836... 
1844... 
1887... 
1890... 



+0.25 
—0.29 
-0.58 
—0.50 
—0.30 
—0.83 
-0.80 



+0.13 
-0.11 
—0.47 
-0.53 
—0.60 
—0.80 
—0.80 



o-c. 



+0.12 
—0.18 
-0-11 
+0.03 
+0.30 
—0.03 
+0.00 



o-c. 



0.0144 
0.0324 
0. 0121 
0. 0009 
0.0900 
0.0009 
0.0000 



Wt. 

1 
1 
2 



0.0144 
0.0324 
0. 0242 
0.0018 
0.0900 
0.0027 
0. 0000 



Probable error of a single observa- 
, tion=±08.3'. 

Period =360 years. 



0. 1655 



* Omitted in investigation. 

Empirical equation for determining the variation for any year : 
Bin(*— 1850)— 0.418 cos (t— 1850). 



t>=— 0.223— 0.399 
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THE VARIATION OF THE COMPASS. 



Lat, 34o 54' S. 



MONTEVIDEO. 



Long. 56° 12' W. 



Year. 


Variation 
of com- 
pass. 


Authority. 


Observer. 


"Where recorded. 


1789. 7 



13.67 




Brewster'sTreatise on Magnetism, Edinburg, 1834. 
Becquerel's Traite du Magnetisme. 
Do. 


1807 


13.33 Beaufort 


1820 


12. 78 "RVfivfiiirtt. 


1826 * 


10.39 


Fitz Roy 


Voyages of the Adventure and Beagle. 
Phil. Trans. Royal Society, Part II, 1877. 
Do. 


1827 


12.32 




1829 


11.72 


D'Orbigny 


1830 


11.70 




Do. 


1834.5.... 
1843. 5.... 


—11. 62 
—10. 70 
- 10. 88 


(Fitz Roy, 1833, —12° .66 

<Bonite, 1836, — 10°.59 


[ Do. 
Do. 


1844.6.... 






1852 


—10. 22 
— 9.35 


Macrae 


Do. 


1866 


Harkness 


Do. 


1882.6.... 


— 8.23 


Lionts. Barnand and Bar- 
nardieres. 


Annales Hydrographiques, 1884. 


1883*.... 


— 7.90 


Lieut. H. \V. Lyon, U. S. N. . 


Naval Professional Papers, No. 19, p. 139. 


1888.4.... 


— 7.32 


Lieut. Davenport, U. S. N. . . 


Hydrographic Office Publication, No. 109. 


1893.2.... 


— 7.62 


rLient. Blocklinger. U. S. N., 
1 Jan., 1893, —8.27. 

| Lieut. Mottez, Fr. N., May 
I 18)3,-6.97. 


Do. 
Annales Hydrographiques, 2d vol., 1893. 


1894.3.... 


— 7.67 


Lieut. J. H. Bull, U. S. N. . . . 


Hydrographic Office, archive document. 


Year. 


Observed. 


Computed. 


O-C. 


b-c 2 . 




1789.7.... 



—13. 67 



-14. 11 


0.44 


0. 1936 




1807 


—13. 33 


—13. 02 


—0.31 


0. 0961 




1820 


—12. 78 


—12. 33 


-0.56 


0. 3025 




1827 


—12. 12 


—11. 91 


-0.21 


0.0441 




1829 


—11.72 


—11. 78 


+0.06 


0.0036 




1830 


—11. 70 


—11. 72 


+0.02 


0.0004 




1834.5.... 
1843.5.... 
1844.6.... 


—11. 62 
—10. 70 
—10. 88 


—11.44 
-10.84 
—10. 76 


—0.18 
+0.14 
—0.12 


0. 0324 
0. 0196 
0. 0144 


[Probable error of a single observation =±12.34'. 
[Period = 360 years. 


1852 


—10. 22 


-10. 27 


+0.05 


0. 0025 




1866 


— 9.35 


— 9.32 


—0.03 


0.0009 




1882.6.... 


— 8.23 


— 8.28 


+0.05 


0.0025 




1888.4.... 


— 7.32 


— 7.95 


+0.63 


0. 3969 




1893.2.... 


— 7.62 


— 7.70 


+0.08 


0.0064 




1894.3.... 


— 7.67 


— 7.64 


—0.03 


0. 0009 


) 






| 


1. 1168 





* Omitted in investigation. 

Empirical equation for determining the variation for any year: t? = — 10.28 -f- 3.9 
sin (t — 1850) — 0.119 cos (t — 1850). 



THE VARIATION OF THE COMPASS. 



31 



Lat. 32° 43' N. 



NAGASAKI BAY, JAPAN. 



Long. 129o 51' E. 





Variation 
of com- 
pass. 




Authority. 


Tear. 


Observer. 


Whero recorded. 


1805 




1.76 
2.58 
3.75 
3.56 

3.78 

3.82 




Becquerel's Traite da Magnetisme. 
Phil. Trans. Royal Society, 1875. 
Hydrographic Office, archive document. 
Do. 

> Annates Hydrographiques, 1st vol., 1892. 

Hydrographic Office, archive document. 


1845 


Belcher 


1884.5.... 
1888.8.... 

1891.5.... 

1892. 4.... 


Commander Barclay,U. S.N. 

Japanese bydrographer 

< Lieut. De Roujon, 1891, 3. 63 
\ Lieut. De Roujon, 1892, 3. 93 

Local authority 



Year. 1 Observed. ; Computed. O-C. 



O-C. 



1805 

1845 

1884.5.... 
1888.8.... 
1891.5.... 
1892.4.... 



1.76 
2.58 
3.75 
3.56 
3.78 
3.82 



1.76 
2.63 
3.59 
3.70 
3.75 
3.82 



0.00 
—0.06 
4-0. 16 
—0.14 
+0.03 

0.00 



0.0000 
0. 0025 
0.0256 
0.0196 
0.0009 
0.0000 



Probable error of a single observation = + 05.1'. 



0. 0486 



Empirical formula for determining the variation for any year: v = 2.74 -f 0.0237 
(t — 1850) -f 0.0000774 (t— 1850)*. 



Lat. 23° 39' S. 



NOSY V^. 



Long. 43° 36' E. 



Year. 



1 Variation 
j of coni- 
I pass. 



1607.2.... 
1611.3.... 



1721 

1770. 5. . . . 

1824.5.... 



1858 

1816 

1889.7.... 



15.47 

15.28 

23.80 
23.60 



Authority. 



Observer. 



Keeling 

14.83, Davis, 1610... 
15.18, Saris, 1611 ... 
15.66, Payton, 1613 . 
Mathews 



Where recorded. 



20.47 

19.00 
19. 00 
17.47 



1 22.50, Beanvais, 1770., 
j^24.70, Nicholson, 1771 

; 20.13, Owen, 1824 , 

>20.80, Owen, 1825 

F. deLtmgle 

Fournier 

Mion 



Hansteen's Magnetismus der Erde, 1819. 



Do. 



Do. 

Annates Hydrographiques, 2d series, 1st vol., 1893. 

Do. 
Phil. Trans. Royal Society, 1877. 
Annates Hydrographiques, 2d series, 1st vol., 1893. 

Do. 

Do. 



Tear. 

1607.2.... 
1611.3.... 

1721 

1770.5.... 
1824.6.... 

1858 

1860 

1889.7.... 



Observed. Computed-! O-C. 



15.47 
15.28 
23.80 
23.60 
20.47 
19.00 
19.00 
17.47 



O-C*. I 



15.37 
15.71 
23.03 
23.52 
21.60 
19.34 
18.70 
16.77 



+0.10 
—0.43 
+ 0.77 
+ 0.08 
—1.13 
—0. 34 
+0.30 
+0.70 



0.0100 
0.1849 
0. 5929 
0.0064 
1. 2769 
0.1156 
0.0900 
0. 4900 



I 



, Probable error of a single observation = ± 30'. 
Period = 600 years. 



I 2.7667 I 



Empirical equation for the determination of the variation for any year: v= 
—6.883 sin 0.6 (*— 1850) +4.629 cos 0.6 (t — 1850). 



=15.31 
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THE VARIATION OF THE COMPASS. 



Lat. 8° 57' N. 



PANAMA. 



Long. 79° 32' W. 



Tear. 


Variation 
of com- 
pass. 


Authority. 


Observer. 


Where recorded. 


3775.9 


o 
—7.80 




Encyclopaedia Britannica, 7th edition, 1842. 
Berliner Astronomische Jahrbuch, vol. 53, 1828, 


1790.8 


—7.80 


Don A. Mai 












p. 188. 


1802 


8.00 






Encyclopaedia Britannica, 7th edition, 1842. 
Becquerel's Traite du Magnetisme, 1846. 
Phil. Trans. Royal Society, 1875. 
Do. 


1822 


—7.00 


B. Hall 


1837 


—7.00 




1849 


-^-7.01 




1858 


—6.30 


Friesach 


Do. 


186& 4.... 


—5.90 


Harkness 


Do. 


1883.2.... 


—5.03 


Lieut. Barnaud, Fr. N 


Ann ales Hydrographiques, 2d series; 1884. 


1885 


-6.25 


Lieut. Commander W.Welch 


Hydrographic Office Publication, Wo. 109, Contri- 
butions to Terrestrial Magnetism. 


Tear. 


Observed. 


Computed. 


0-C 


o=c 8 . 




1775.9.... 


o 
—7.80 


o 
—7.60 


—0.20 


0.0400 


" 


1790.8.... 


—7.80 


—7.78 


—0.02 


0. 0004 




3802 


—8.00 


—7.90 


—0.10 


0. 0100 




1822 


—7.00 


—7.52 


+0.52 


0. 2704 




1837 

1849 

1858 


—7.00 
—7.01 
—6.03 


—6.99 
—6.48 
—6.10 


—0.01 
—0.53 
+0.07 


0. 0001 
0. 2809 
0.0049 


^Probable error of a single observation = ± 13'. 
Period =200 years. 


18G6.4.... 


—5.90 


—5'77 


—0.13 


0.0169 




1883.2.... 


—5.03 


—5.31 


+0.28 


0.0784 




1885 


—5.25 


—5.27 


+0.02 


0. 0004 


, 










0. 7024 





Empirical equation for determining the variation for any year: r = — 6.540 -f- 
1.367 sin 1. 8 (t — 1850) -f 0. 105 cos 1. 8 (t — 1850). 
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Lat. 5° 05' S. 



PAYTA, PERU. 



Long. 81« 05.5' W. 



Year. 


Variation 
of com- 
pass. 


Authority. 


Observer. 


Where recorded. 


1821 



—9.00 


B.Hall 


Becquerel's Traite du Magnetisme. 


1823.2.... 


—8.93 




1835 


—9.00 




'Sabine's Collection. Phil. Trans. Royal Society, 








1836 


—9.00 
—8.88 






j 1877. 


1866 




J 


1880 


—8.67 




B. A. variation chart for 1880. 


1883 


—8.23 


Lieut. Barnaud, Fr.N 


Ann alee Hydrographiques, 2d series, 1884. 


1884.1 


—8.47 


Lieut. J. F.Miller.. 




Hydrographic Office Publication, No. 109, Contribu- 
tions to Terrestrial Magnetism. 






1891.3.... 


-8.80 


Lieut. J. F. Moser, TJ. S. N. . . 


Hydrographic Office, archive document. 


1892. 9 


—8.27 


Lieut. Mottez, Fr. N 
Lieut. Fichbohm, TJ 




Annales Hydrographiques, 2d vol., 1893. 

Hydrographic OfficePnblication, No. 109, Contribu- 
tions to Terrestrial Magnetism. 


1894.2.... 


—7. 52 


.S.N.... 


Year. 


Observed. 


Computed. 


O-C. 


o=c 9 . 




1821 



-9.00 



—9.11 


+0.11 


0. 0121 


< 


1823.2.... 


—8.93 


—9.12 


+0.19 


0. 03G1 




1835 


—9.00 


—9.18 


+0.18 


0. 0324 




1836 


—9.00 


—9.18 


+0.18 


0. 0324 




1866 


—8.88 


—8.82 


—0.06 


0.0036 


Probable error of a single observed value = 


1880 


—8.67 


—8.44 


—0.23 


0.0529 


I ±14.22'. 


1883 


-8.23 


—8.36 


+0.13 


0.0169 


Period =300 years. 


18S4.1.... 


—8.47 


-8.32 


—0.15 


0.0225 




1891.3.... 


—8.80 


—8.08 


. —0. 72 


0. 5184 




1892.9.... 


—8.27 


—8.05 


-0.22 


0.0484 




1894.2.... 


—7.52 


—7.98 


+0.46 


0.2116 












0.9873 





Empirical equation for determining the variation for any year: = — 7.417 + 0.556 
sin 1.2 (t — 1850) — 1.67 cos 1.2-(t — 1850). 

13112— No. 109a 3 



34 THE VARIATION OF THE COMPASS. 1 

Lat. -39° 54' 1ST. PEKING. 



Long. 116° 28' E. 



Tear. 


Variation 
of com- 
pass. 


Authority. 




Observer. 


• 

"Where recorded. 


1755 


o 
+2.00 




Hansteen's Magnetismusder Erde, 1819. 
Phil. Trans. Royal Society, 1875. 
Do. 


1831 


1.80 




1835 


2.17 
2.42 

2.50 


Kowanko . 
VFritsche . . 






1868 






C Do. 

<Erganznrgshift zu Petermann Mittheilungen, 

( 1884-85. 


1875....:. 






1886.9.... 


2.90 


Lieut. J. E. Roller, 
U.S.S.Palos. 


U.S.N., 


Hydrographic Office Publication, No. 109. 


Tear. 


Observed. 


Computed. 


O-C. 


6=C 2 . 




1775 


o 
2.00 


o 
1.99 


+0.01 


0. 0001 


) 


1831 


1.80 


1.97 


-0.17 


0. 0289 




1835 

18G8 


2.17 
2.42 


2.01 
2.45 


+0.16 
—0.03 


0. 0256 
0. 0009 


>Probable error of a single observation = ± 06'. 


1875 


2.50 


2.50 


0.00 


0. 0000 


' 


1886.9.... 


2.90 


2.82 


+0.08 


0.0064 












0. 0683 





Empirical equation for determining the variation for any year: v =2.179 -f- 0.0131 
(I— 1850) + 0.00117 (y— 1850)2. 



Lat. 8° 03' S. 



PERNAMBUCO. 



Long. 34° 52' W. 



Tear. 


Variation 
of com- 
pass. 


Authority. 


Observer. 


Where recorded. 


1815 


o 

3.00 
4.75 
4.80 
5.90 
11.00 
11.00 
11.50 
12.91 

14.40 
14.50 




Becquerel's Traite du Magnetisme. 
Do. 


1819 




1822 




Do. 


1836 


Eitz Roy 


Voyages of the Adventure and Beagle, 1826-36. 

Phil. Trans. Royal Society, 1877. 

French Chart. 

French Chart, No. 2748, Pub. 1868, Cor. 1873-75. 


1865 




1867 

1872 


Admiral Mouchez, Fr. N 


1881 

1892 


Dr. Van Ryckworsel and 
E.Engelenburg. 

Capt. H. M. Franck 


Magnetic Survey of the Eastern Part of Brazil, 
published by the Royal Academy of Sciences, 
Amsterdam, 1890. 

Hydrographic Office, archive document. 

Hydrographic Office Publication, No. 109. 


1894.2.... 


Lieut. J. C. Cresap, TJ. S. S. 
Bennington. 



Tear. 


Observed. 


Computed. 


O-C. 


o-c 8 . 




1815 


o 
3.00 


o 
3.60 


—0.60 


0.3600 




1819 


4.75 


4.10 


+0.65 


0. 4225 




1822 


4.80 


4.48 


+0.32 


0. 1024 




1836 


5.90 


6.41 


—0.51 


0.2601 




1865 


11.00 


10.67 


+0.33 


0. 1089 


Probable error of a single observation = ± 17. 4 / . 


1867 


11.00 


10.97 


+0. 03 


0. 0009 


Period =400 years. 


1872 


11.50 


11.69 


—0.19 


0. 0361 




1881 


12.91 


12.94 


-0. 03 


0. 0009 




1892 


14.40 


14.36 


+ 0.C4 


0.0016 




1894.2.... 


14.50 


14.63 


—0.13 


0. 0169 












1. 3103 





Empirical equation for determining the variation for any year: v-- 
sin 0.9 (t— 1850) —0.539 cos 0.9 (*— 1850). 



=8.994+9.451 
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Lat53°01'N. 



PETROPAULOW8KI, SIBERIA. 



Long. 158° 43' E. 



Year. 


Variation 
of com- 
pass. 


Authority. 


Observer. 


Where recorded. 


1779.5 


o 
6.30 


Capt. J. Bang 


A Voyage to the Pacific Ocean, London, 1784. 

F. P. Liitke's Voyage around the World, St. 
Petersburg, 1835. 


1792...... 


—6.00 


G.Sarycheff 


1804.7.... 


—5.49 


A. J. von Krusenstern 


Voyage around the World, London, 1813. 






f Capt. F. W. Beechey, 4.22 . . . 


Narrative of a Voyage to the Pacific, 1825-28, 
London, 1831. 


1827. 6 


—4.07 


j Capt. F. P. Liitke, 3.72 


Lenz in Mem. St. Peters. Acad. Sc, vol. 1, 1838. 






Ia. G. Erroan, 4.10 


Reise urn die Erde, Berlin, 1835. 


1837. 7 


3.45 


Du Petit Thouars 


Voyage autour du Monde, Paris, 1843. 

Gen. Sir Edw, Sabine in Phil. Trans. Roy. Soc, 
vol. 162, London, 1872. 


1849.5 - 


—2.61 


Capt. H. Kellett 






1854. 6 


—2.59 


Frigate Aurora 


Compt-rendu annuel de l'Observatoire Phys. Cent, 
de Russia, auu<6e, 1854. 






18G6 


—1.41 


K. S. Staritzky 








inn hydrographic explorations in the Pacific, 
1874-77. 


1876 


—1.15 


M. S.Onazevich 


Reference as above for 1866. 


1891 


+0.83 


rProf. Stellingman, 1890, + .52 

sLieut. Lachton, Rus. N\, 
( 1892,+1.16. 


Sllydrographic Office, archive document. 



Year. 


Observed. 


Computed. 


O-C. 


o-c 2 . 




1779.5.... 


o 
—6.30 


o 
—5.97 


—0.33 


0. 1089 






1792 


—6.00 


—6.00 


0.00 


0. 0000 






1804.7.... 


—5.49 


—5.70 


+ 0.21 


0. 0441 






1827.6.... 


-4.07 


—4.44 


+0.37 


0. 1369 






1837.7.... 


—3.45 


—3.68 


+0.23 


0. 0529 


Probable error of a single observation = 


= ± 21.3'. 


1849.5.-.. 


—2.61 


—2.70 


+0.09 


0. 0081 


Period =252 years. 




1854.6.... 


—2.59 


—1.63 


—0.96 


0. 9216 






1866 


—1.41 


—1.37 


—0.04 


0. 0016 






1876 


—1.15 


—0.65 


—0.50 


0.2500 






1891 


4-0.83 


+ 0.18 


+0.65 


0. 4225 










| 


1.9466 





Empirical equation for the determination of the variation for any year: v= — 2.682 
-f- 3.349 sin 10 (*— 1850) + 0.0156 cos ^(*— 1850). 
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THE VARIATION OF THE COMPASS. 



Lat. 2° 45' S. Puna. 
Lat. 2° 13' S. Guayaquil. 



PUNA AND GUAYAQUIL. 



Long. 79© 52' W. 



Year. 


Variation 
of com- 
pass. 


Authority. 


Observer 


Where recorded. 


1791 



—9.18 
—9.01 

—8.75 

—8.45 
—8.93 
—8.00 




Brewster's Treatise on Magnetism, Edinburg. 
Becquerel's Traite du Magnetisme. 

^Phil. Trans. Royal Soc, 1877. 


1822 


B.Hall 




<Fitz Roy, 8.50° K 


1835 


?FitzRoy,9° E 


1836 


Bon i te 


Do. 


1838 


Belcher 


Do. 


1880 




B. A. variation chart, Ko. 2598. 







Year. 


Observed. Computed. 

1 


O-C. 


o-c a . 




1791 

1822 

1835 

1836 

]838 

1880 



—9.18 
—9.01 
—8.75 
—8.45 
—8.93 
—8.00 




—9.23 

—8.94 

—8.74 

—8.72 

—8.69 

—7.77 


+0.05 
—0.07 
—0.01 
+0.27 
—0.24 
-0.23 


0.0925 
0.0049 
0.0001 
0.0729 
0. 0576 
0.0529 


Probable error of a single observation = ± 10'. 










0. 1909 





Empirical equation for determining the variation for any year : v • 
0.0201 (i— 1850) +0.0001 (t — 1850) 2 . 



-8.459 + 
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Lat. 53° 10' S. 



PUNTA ARENAS. 



Long. 70° 54' W. 



Tear. 



Variation 
of com- 
pass. 



Authority. 



Observer. 



Where recorded. 



1766* .... 

1828*.... 
1831*.... 
1866 

1872*.... 

1883 

1893.3..-. 
Year. 

1766 

1828 

1831 

1866 

1872 

1883 

1893.3.... 



—22. 43 

-23. 33 
-22. 83 
—21.87 

—21.83 I 
—20. 97 
—20. 17 



^22.50, Wallis,1766... 
,422.36, Carteret, 1766.. 

I King 

i FitzRoy 

I Harkness 



j(zu.75 ■ 

18, Brazilian Transit of 
Venus Commission. 

Lieut L. Mottez, Fr. N 



jr20.75 

;^21.18 

i( Ve 



'Voyage of the Adventure and Beagle, 1826-36, 
> London, 1839 

BecquerePs Traite du Magnetisme. 

Voyage of Adventure and Beagle, London, 1839. 

Smithsonian Contributions to Knowledge, No. 239, 
1873. 

British Admiralty Chart, No. 547. 

British Admiralty Chart, No. 545. 

Ann. de l'Obso. Imp. de Bio de Janeiro. 

Annales Hydrographiques, 2d vol., 1893. 



Observed 



Computed. C-C 



O-C 



-22.43 
-23.33 
-22. 83 
-21.87 
-21. 83 
-20.97 
-20. 17 



--21.82 
—23.73 
—23. 67 
—22. 12 
—21. 69 
—20.85 
—19. 99 



—0.61 
+0.40 
+0.16 
+0.25 
—0.14 
—0.12 
—0.18 



0. 3721 
0. 1600 
0.0256 
0. 0625 
0. 0196 
0. 0144 
0. 0324 



Probable error of a single obf»ervation= ±16 0'. 
Period=360 years. 



0. 6866 



* Taken at Port Famine. 

Empirical equation for determining the variation for any year : v = — 18. 68 +2.71 sin 
(t— 1850) — 4.35 cos (*— 1850). 
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THE VARIATION OF THE COMPASS, 



Lat. 22° 54' S. 



RIO I>E JANEIRO. 



Long. 430 10' W, 



Tear. 



Variation 
of com- 
pass. 



Authority. 



Observer. 



Where recorded. 



1768. 



1783. 5. 

1787.... 



1820.5... 



1824.5.... 

1833 

1851.9.... 

1857 

1866 

1876.5.... 

1882.6.... 

1885 

1887.7.... 



-7.57 



—6.60 
—6. 20 



—3.66 



2.93 



—2.04 

—1.25 
+1.33 
+2.70 
+4.43 

+4.65 

+5.33 
+5.95 



Cook 

Hunter 

C— 3.57, Freycinet, 1820 

j— 3.70, Rumkert and Bel- 
1 linghausen, 1821, 

—3.00, Owen, 1822 

—3.12, Beechey, 1825 , 

—2.62, King, 1826 

—2.13, Ermaim, 1830 

!— 2.00, Fitz Roy, 3836 

Storraley and Richards 

Harkness 

Lieut. S. W. Very, U. S. N . . 

Lieuts. Barnardieres and 
Barnaud, Fr. N. 

Cruls 

Lieut, de Roujon, Fr. N 



Voyage of the Adventure and Beagle, London, 
1839. 

Anuario Hidrogranco de Chile, Afio XII. 

Voyage of the Adventure and Beagle, London. 
1839. 



Becquerel's Traite du Magnetisme. 



Do. 

Reise urn die Erde, etc., Berlin, 1835. 

Voyage of Adventure and Beagle, London, 1839. 

Annalen der Hydrographie, 1877. 

British Admiralty Chart, No. 541. 

Smithsonian Contributions to Knowledge, 1873. 

Appendix No. 7 to Coast and Geodetic Survey Re- 
port for 1888. 

French Magnetic Survey. Annales Hydrograph- 
iques, 1884. 

Anuario Hidrogranco de Chile, Afio XII. 

Annales Hydrographiques, 1888. 



Year. 


Observed. 


Computed. 


O-C. 


era 2 . 




1768 



—7.57 



—7.01 


—0.56 


0. 3136 




1783.5.... 


—6.60 


—6.85 


+0.25 


0. 0625 




1787 


—6.20 


—6.73 


+0. 53 


0. 2809 




1820.5.... 


—3.66 


—4.03 


+0.37 


0. 1369 




1824.5.... 


—2.93 


—3.56 


+0.63 


0. 3969 




1833 

1851.9.... 
1857 


—2.04 
—1.25 
+1.33 


—2.46 

+0.28 
+ 1.06 


+0.42 
—1.53 
+0.27 


0.1764 
2.3409 
0. 0729 


Probable error of a single observation = ± 26', 
Period =360 years. 


1866 


+2.70 


+2.45 


+0.25 


0. 0625 




1876.5.... 


+4.43 


+4.04 


+0.39 


0. 1521 




1882.6.... 


+4.65 


+4.94 


—0.29 


0. 0841 




1885 


+5.33 


+5.29 


+0.04 


0.0016 




J887.7.... 


+5.95 


+5.67 


+0.28 


0.0784 












4.1597 





Empirical equation for determining the variation for any year: v= 1.814 + 8.655 
sin (*— 1850) — 1.825 cos (*— 1850). 



THE VARIATION OF THE COMPASS. 
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Lat. 47° 34' tf. 



ST. JQHNS, NEWFOUNDLAND. 



Long. 52° 41' \V. 



Tear. 


Variation 
of com- 
pass. 


Authority. 


Observer. 


Where recorded. 


1844. 8. - . . 




29.60 








1857.5.... 


31.35 








1862.7 


31.33 
31.30 
33.00 




Letter to United States Coast and Geodetic 
from Commander F. J. Evans, It. "S. 
grapher to the British admiralty. 




1863. 7 


1 


hydro- 


1864. 5 . . 


! 




1866.5.... 


30.91 








1881.7.... 


30. 62 Lieut. S.-W. Very, U. S. N . . . Coast Survey Report, 1882, App. 12. 




1P84.5.... 


30. 33 j Lieut U. Sebree, U. S". N Naval Professional Papers, No. 19. 




Tear. 


Observed. Computed. 


O-C. 


o-c 2 . 




1844.8.... 


o o 
29.60 | 29.90 


—0.30 


0.0900 






1857.5.... 


31.35 1 30.67 


+0.68 


0. 4624 






1862.7.... 


31.33 


30.90 | +0.43 


0.1849 






1863.7.... 


31.30 


30.92 ; +0.38 


0. 1444 


Probable error of a single observation = 


±17.4'. 


1864.5.... 


31.00 


30.92 


+0.08 


0.0064 ' 


Period = 360 years. 




1866.5.... 


30.91 


30.95 


—0.04 


0. 0016 






1881.7.... 


30.62 


30.71 


—0.09 


0. 0081 






1884.5.... 


30.33 


30.51 


—0.18 


0. 0324 














0. 9302 





Empirical equation for determining the variation for any year : v = 15.634 -f 4.80 sin 
(*— 1850) + 14.76 cos (t— 1850). 
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THE VARIATION OF THE COMPASS. 



Lat.21°32'N. 



SAtf BJLAJS, MEXICO. 



Long. 105° 19' W. 



Tear. 


Variation 
of com- 
pass. 


Authority. 


Observer. 


Where recorded. 


1783 


o 
—5.00 

—7.43 
—8.67 

—8.85 

—8.78 
—9.00 
—9.20 
—9.10 
—9.30 




Report Superintendent of Coast and Geodetic Sur- 
vey, 1886, plate No. 30. 

Berliner Ast. Jahrbuch, voL 53, 1828. 

Encyclopaedia Britannica, 7th ed. 

{Phil. Trans. Royal Society, 1843. 
Do. 


1791.25 .. 




1821 


Hall.... 


1837 

1838 


,8.57, Sir Edw. Belcher 

?9.15, Du Petit Thouars 


1839 

1841 


Dun ot de Mofras 


Duflot de Mofras's Exploration of Oregon, 1844. 

Survey by U. S. S. Narragansett. 

App. No. 13, United States Coast and Geodetic 
Survey Report, 1882. 


1874 




1880 


Nichols 







Tear. 


Observed. 


Computed. 


O-C 


CR?. 




1783 


o 
—5.00 


o 
—5.97 


+0.97 


0.9409 






1791.25... 


—7.43 


-6.34 


—1.09 


1. 1881 






1821...... 


—8.67 


—8.33 


—0.34 


0. 1156 






1837 

1838 

1839 


—8.85 
—8.78 
—9.00 


—9.05 
—9.07 
—9.10 


+0.20 
+0.29 
+ 0.10 


0. 0400 
0. 0841 
0. 0100 


Probable error of a single observation = 
Period =252 years. 


:±26'. 


1841 


—9.20 


—9.18 


—0.02 


0.0004 






1874 


—9.10 


—9.17 


+0.07 


0.0049 






1880 


—9.30 


—8.97 


—0.33 


0.1089 














2. 4929 





Empirical equation for determining the variation for any year: v= — 6.597 — 0.558 
in y (t— 1850) —2.761 cos ™ (*— 1860). 



THE VARIATION Oh" THE COMPASS. 
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Lat. 15o 55/ g. 



ST. HELENA* 



Long. 5° 44' W. 





Variation 
of com- 
pass. 


Authority. 




Observer. 


Where recorded. 


1610.5 


6 

— 7.22 

— 0.67 
+ 1.00 
+ 7.50 
+12. 30 
+15. 50 
+15. 80 
+17. 30 

x +22. 28 

+22.88 
+23.25 
+23.19 

+23.95 


Davis 




1677.5 


Hall ey 




1691.5 


.....do 




1724.5 




Hans teen's Magnetism us der Erde, Christiana, 
{ 1819. 


1775.5 


Cook 


1789.5....- 


Hunter 




1796.5 


Macdonald 




1806.5 






1839.5 


Du Petit Thouars 


Magnetic and Meteorological Observations by 
Maj. Gen. Edw. Sabine. 

Phil. Trans. Royal Society, Part II, 1877. 

Do 


1840.5 


Ross 


1845. 5 




1846. 5 


Berard 


Mngnetical and Meteorological Observations by 
Maj. Gen. Edw. Sabine. 

Bulletin No. 23, United States Coast and Geodetic 
Survey, May, 1891. 


1890.1.... 


E. D. Preston, assistant, 
United States Coast and 
Geodetic Survey. 



Tear. 


Observed. 

1 


Computed. 


O-C. 


O-C*. 




1610.5.... 



— 7.22 



—7.51 


+0.29 


0.0841 | 




1077.5.... 


— 0.67 


—1.29 


+0.62 


0. 3844 




1691.5.... 


+ 1.00 


0.61 


+0.39 


0.1521 , 




1724.5.... 


+ 7.50 


5.93 


+1.57 


2.4649 




1775.5.... 


+12.30 


14.25 


—1.95 


3.8025 




1789.5.... 
1790.5.... 
1806.5.... 


+15.50 
+15. 80 
+17. 30 


16.31 

17.28 
17.57 


—0.81 
—1.48 
—0.27 


0.6561 
2.1904 ! 
0.0729 ! 


Probable error of a single observation = ±41.8'. 
Period=600 years. 


1839.5.... 


+22. 28 


21.94 


+0.34 


0.1156 




1840.5.... 


+ 22.88 


22.55 


+0.33 


0.1089 




1845.5.... 


+23.25 


22.64 


+0.61 


0.3721 




1840.5.... 


+23.19 


22.66 


+0.53 


0.2809 




1890:1.... 


+23. 95 


23.80 


+0.15 


0. 0225 










1 10. 7074 





Empirical equation for determining the variation for any year: t>= 7.90 + 5.92 sin 
0.6 (*— 1850) -f- 14.78 cos 0.6 (t — 1850). 
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THE VARIATION OF THE COMPASS. 



Lat. 16o 53/ 3f . 



ST. VINCENT, CAPE VERDE ISLANDS. 



Long. 24° 59' W. 



Year. 


Variation 
of com- 
pass. 


Authority. 


Observer. 


Where recorded. 


1615 




0.00 
3.75 
15.05 
18.68 
19.27 
19.78 
20.75 

20.75 






1700 


Edmund Halley 


Tabula Nautica, etc 

Phil. Trans. Royal Society, vol. 5, 1875. 

Voyage of H. M, S. Challenger, vol. 2. 

Annales Hydrographiques, 1884. 

Naval Prof. Papers, No. 19. 

United States Coast and Geodetic Report, 1891, 
part 2. 

Hydrographic Office Publication, No. 109. 


1822. 5 


Duperrey 


1874.9.... 
1882.5.... 
1884. 8 


Nares and Thomson 

Lieut. Barnardieres, Fr. N.. 
Lieut. J. D. Adams 


1889.9.... 
1894.2.... 


E. D. Preston, assistant, 
United States Coast and 
Geodetic Survey. 

Lieut. J. C. Cresap, U. S. S. 
Bennington. 



Year. 


Observed. 


Computed. 


O-C. 


ore; 




1615 



0.00 



0.33 


—0.33 


0. 1089 






1700 


3.75 


3.28 


+0.47 


0.2209 






1822.5.... 


15.05 


15.39 


—0.34 


0. 1156 






1873.6.... 


18.68 


19.33 


—0.65 


0.4225 ' 


Probable error of a single observation= 
Period = 600 years. 


±25'. 


1876.3.... 


19.27 


19.71 


—0.44 


0. 1936 




1884.8.... 


19.78 


19.81 


-0.03 


0.0009 






188919.... 


20.75 


20.02 


+0.73 


0. 5329 






1894. 2. . . . 


20.75 


20.17 


+0.58 


0. 3364 














1. 9317 





Empirical equation for determining the variation for any year: v= 10.48 -f- 7.2 sin 
0.6 {t— 1850)+ 7.25 cos 0.6 (t— 1850). 



THE VARIATION OF THE COMPASS. 
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Lat. 32° 43' N, 



SAN DIEGO, CAIi. 



Long. 117° 10' W. 



Variation 
Tear. of com- 
pass. 



Authority. 



Observer. 



Where recorded. 



1783. 3. 
1792... 



1839.... 
1851.3. 

1853. 8. 

1866. 5. 

1872. 9. . 
1881.3.. 
1888.5. 



—10 43 
—11.00 

—12. 34 
—12.48 

—12. 26 

-rl3. 15 



-13. 32 



—13.46 



—13. 07 



Spanish navigators.. 
Capt. G. Vancouver . 



Sir Edw. Belcher 

G.Davidson, assistant, 
Coast Survey. 

Lieut. W. P. Trowbridge, 
assistant, Coast Survey. 

W. Harkness, Professor, U. 

S.N. 

G. Davidson, assistant, 
1 Coast Survey. 

\t&. R. Throckmorton. 

Lieut. Commander H. E. 

Nichols, U. S. N. 

Lieut. C. F. Pond, U. S.N.. 



Appendix, No. 7, C. and G. Sur. Rep., 1888. 

Vancouver's Voyage of Discovery, 1790-95; also 
Hansteen's Magnetismus der Erde, 1819. 

Phil. Trans. Royal Society, 1841. 

Coast Survey Report for 1856. 

Do. 

Smithsonian Contributions to Knowledge, No. 239, 
Washington, 1873. 

(Coast and Geodetic Survey Report for 1881, Ap- 
l pendix 9. 

Do. 

Notice to Marin ors, United States Hydrographic 
Office, No. 41, 1888. 



Tear. 


Observed. 


Computed. O-C. 


(M? 




1783.3.... 


o 
—10. 43 


o 
—10.63 +0.20 


0.0400 






1792 


' —11.00 


..10.79 —0.21 


0. 0441 






1839 


—12. 34 


-12.26 , —0.08 


0.0064 






1851.3.... 
1853.8.... 
1866.5.... 


—12. 48 
-12.26 
—13.15 


—12. 64 ; +0. 16 
—12.71 +0.45 
-13.00 J —0.15 


0. 0256 
0. 2025 
0. 0225 


Probable error of a single observation = 
Period = 240 years. 


= +11. 


1872.9.... 


—13. 32 


—13.09 —0.23 


0.0529 






1881.3.... 


-13.46 


—13. 17 —0. 29 


0. 0841 






1888.5.... 


—13.07 


—13.18 +0.11 


0.0121 










1 


0. 4902 





Empirical equation for determining the variation for any year: v = 
sin \ (t — 1850) — 0.758 cos -j* (f— 1850). 



: 11.847— 1.099 
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THE VARIATION OF THE COMPASS. 



Lat. 31° 15' N. 



SHANGHAI. 



Long. 121° 29* E. 



Year. 


Variation 
of com- 
pass. 


Authority. 


Observer. 


Where recorded. 


1858 


o 
+1.83 
+1.98 
+2.02 
+2.02 
+2.00 
+2.02 
+2.03 
+2.05 
+2.09 
+2.08 
+2.13 


Novara Expedition 
Jesuit missionaries 




Phil. Trans. Royal Society, 1875. 

"The Meteorological Elements of the Climate of 
Shanghai, Zi-£a-Wei Observatory." 


1875 

1876 

1877 

1878 

1879 




1880 

1881 

1882 

1883 

1884 





Year. 


Observed. 


Computed. 


o-c. 


0=0*. 




1858 

1875 

1876 

1877 

1878 

1879 

1880 

1881 

1882 

1883 

1884 


o 

1.83 
1.98 
2.02 
2.02 
2.00 
2.02 
2.03 
2.05 
2.09 
2.08 
2.13 


o 
1.92 

2.00 
2.01 
2.02 
2.02 
2.03 
2.04 
2.05 
2.06 
2.07 
2.08, 


—0.09 
—0.02 
+0.01 

0.00 
—0.02 
—0.01 
—0.01 

0.00 
+0.03 
+0.01 
+0.05 


0. 0081 
0. 0004 
0. 0001 
0.0000 
0. 0004 
0. 0J01 
0. 0001 
0,0000 
0.0009 
0. 0001 
0.0025 


Probable error of a single observation = ± 1.62'. 










0. 0127 





Empirical equation for determining the variation for any year: v= 1.9084 — 
0.000012 (* — 1850) + 0.000149 (t— 1850)*. 



THE VARIATION OF THE COMPASS. 
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Lat. 1° 18' N. 



SINGAPORE. 



Long. 103° 51' E. 





Variation 
of com- 
pass. 


Authority. 


Year. 


Observer. 


"Where recorded. 


1824 


o 
—1.83 
—2.00 
—1.72 
—1.60 
—2.53 

—2.57 


Bougainvil 


le 


BecquereJ's Traite du Magnetisme. 
Do. 


1830 




1843 

1846 

1876.5.... 

1890.5.... 




Phil. Trans. Royal Society, Part 1, 1875. 
Do. 


Elliott 


Dr. Van Ryckworsel 

Lieut. Courmes, Fr.M" 


Trans. Royal Academy of Sciences, Amsterdam, 

1880. 
.Notice to Mariners, No. 38, 1890. 


Year. 


Observed. 


Computed. 


O-C. 


oic 9 . 




1824 

1830 

1843 

1846 

1876.5.... 
1890.5.... 


o 
—1.83 
—2.00 
—1.72 
—1.60 
—2.53 
—2.57 


o 
—1.52 
—1.78 
-2.03 
—2.10 
—2.47 
—2.42 


—0.31 
—0 22 
+0.31 
+0.50 
—0.06 
—0.15 


0. 0961 
0.0484 
0.0961 
0. 2500 
0. 0036 
0. 0225 


! Probable error of a single observation=±17 # . 
Period =400 years. 










0. 5167 





Empirical equation for determining the variation for any year: i?=0.24 — 1.18 
sin ^(t— 1850)— 2.4307 cos J^(t— 1850). 



10 v 



10 v 



Lat. 7° 14' S. 



SURABAYA, JAVA. 



Long. 112° 45' E. 





Variation 
of com- 
pass. 


Authority. 


Tear. 


Observer. 


Where recorded. 


1793 


o 
+2.52 
+0.17 
—0.97 
—0.87 
—1.33 
—1.73 
—1.99 




Brewster's Treatise on Magnetism, Edinburg, 1837. 
Becquerel's Traite du Magnetisme. 
Phil. Trans. Royal Society, Part II, 1877. 
Do. 


1824 7. 




1844 


H. M.S. Fly 


1847 


Elliot 


1860 




Do. 


1874.7---. 
1876.2.--. 


> Dr. Van Ryckworsel 


Trans. Royal Academy of Sciences, Amsterdam, 
1880. 



Year. 


Observed. 


Computed. 


O-C. 


6-0\ 




1793 


o 
+2.52 


o 
+2.46 


+0.06 


0. 0036 






1824.7.... 


+0.17 


+0.26 


—0.09 


0.0081 






1844 

1847 

1860 


—0.97 
—0.87 
—1.33 


—0.82 
—0.95 
—1.46 


—0. 15 
+0.08 
+0.13 


0.0225 
0.0064 
0. 0169 


Probable error of a single observation = 
Period = 400 years. 


: ±6,'36. 


1874.7.... 


— 1. 73 


—1.83 


-+0.10 


0. 0100 






1876.2.... 


—1.99 


—1.85 


—0.14 


0. 0196 














0. 0871 





Empirical equation for determining the variation for any year: v =2.744 — 2.706 
sin ~ (t — 1850) — 3.832 cos ^ (*— 1850). 
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THE VARIATION OF THE COMPASS. 



Lat. 33° 52/ S. 



SYDNEY. 



Long. 151° 12' E. 



Year. 



Variation 
of com- 
pass. 



Authority. 



Observer. 



"Where recorded. 



1770... 

1787... 
1793. 2. 
1803... 

1813... 
1818. 5. 



1823.... 

1841 

1844.... 

1848.5. 

1851. 5. 

1858... 
1864... 
1806. 5. 

1872... 
1875... 
18S0... 



■ 8.00 

-8.50 

• 8.77 

• 8.85 

• 8.87 
- 8.78 



— 8.83 

— 9.90 

— 9.42 
—10. 12 

— 9.76 

—10. 00 

— 9.82 

— 9.72 



Cook.... 
Hunter . 



Flinders . 



C 



Brewster 

I— 8.70, Capt. King. 1817.7. 
'— 8.93, Freyeinet, 1819 



-8.81, Brewster, 1822 

-8.80, Rumker and Sir T. 
Brisbane, 1823. 

.—8.93, Brewster, 1824 

—9.85, Erebus, 1841 

—9.95, Sir J. C. Ross, 1841- . 

H. M.S. Fly 

;— 10.08, Rattlesnake, 1848... 
;— 10.15, Rattlesnake, 1849.. 
1—9.72, Admiral King, 1851. 



Admiral King, 18C2.. 
Capt.Denham 

>Smalley 

—9.62, Russell, 1870 

—9.58, Russell, 1871 

—9.57, Russell, 1872 

—9.53, Russell, 1873 

—9.55, Russell, 1874 

;— 9.47, H. M. S. Challenger, 

May, 1874. 
— 9.55, Russell, June, 1875. . 

'—9.53, Russell, 1878 

1—9.58, Russell, 1879 

1 —9.60, Russell, 1880 

1—9.60, Russell, 1881 

,—9.60, Russell, 1882 



Voyage of the Adventure and Beagle, 1826-36, 
London, 1839. 
Do. 
Brewster's Treatise on Magnetism, Edinburg, 1834. 
Voyage of the Adventure and Beagle, 1826-36 

London, 1839. 
Hydrographic Office, archive document. 

Do. 
Voyage of the Adventure and Beagle, 1826-36, 

London, 1839. 
Hydrographic Office, archive document. 
Do. 

Do; 

Phil. Trans. Royal Society, Part II, 1877. 
Hydrographic Office, archive document. 
Phil. Trans. Royal Society, Part II, 1877. 

| Do. 

A letter from director of Government observa 
tory at Sydney, dated 1890. 
Do. ' 

Do. 

Do. 



Do. 



Do. 



Do. 



Year. 



Observed. Computed. 



1770... 

1787... 

1793. 2. 

1803... 

1813... 

1818.5.... 

1823.6. 

1841... 

1844... 

1848. 5. 

1851. 5. 

1858... 

1864... 

1866. 5. 

1872... 

1875... 

1880... 



- 8.00 

- 8.50 

- 8.77 

- 8.85 

- 8.87 

- 8.78 

- 8.83 

- 9.90 

- 9.42 
-10. 12 

- 9.76 
-10. 00 

- 9.82 

- 0.72 

- 9.57 

- 9.52 
-9.58 



—7.82 
—8.35 
—8.53 
-8.82 



O-C. 



—0.18 
—0.15 
—0.24 
—0.03 
+ 0.21 
+ 0.44 
+0.49 
—0.28 
+0.21 
—0.44 
-0.06 
—0.27 
—0.10 
0.00 
+0.13 
+ 0.15 
+0.02 



O-C. 



0324 
0225 
0576 
0009 
0441 
1936 
2401 
0784 
0441 
1936 
0036 
0729 
0100 
0000 
0169 
0225 
0004 



Probable error of a single observation = j- 10. 44'. 
Period = 324 years. 



0.8556 



Empirical equation for determining tlie variation for any year: » = — 8.119- 
0.3239 sin 1.112 (t — 1850) — 1.5765 cos 1.112 (* — 1850). 
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La*. 17° 31' S. 



TAHITI, SOCIETY ISLANDS. 



Long. 149° 34' W. 



Year. 


Variation 
of com- 
pass. 


Authority. 


Observer. 


Where recorded. 







—575 Wallis, 1767 


Hansteen , sMagnetismusderErde,Christiana,1879. 
Voyage of the Adventure and Beagle, London, 1839. 


1768 


-5.25 


\ 4.75 f Cook, 1769 






( H «7 WftlftH. 1773-. 


1774. 6 


5. 68 < 5 82 Bay ley, 1774 


> Do. 




1 R.R7 Tonic 1777 




1794 


—6.20 


Vancouver 


Do. 






f— 6.67, Duperrey, 1823 


Voyage autour de Monde, Paris, 1829. 


1824.3.... 


—7. 02 . 1 —6.83, Kotzebue, 1824 


Phil. Trans. Royal Society, 1877. 




1 1— 7 .55, Beechey , 1826 


Do. 




—7.53 


c • 7 50, Irland, 1831 


} Do. 


1833 


1— 7.57, Fitz Roy, 1835 






c 7.17, Bruce, 1837 




1838.5.... 


—6.80 


\— 6.50, Belcher, 1840 


£ Do. 


1859 


—7.18 


C — 6.90, Friesach, 1859 

i— 7.45, Novara Expedition, 
< 1859. 


1 Do. 


1871 


—7.77 




Hydrographic Office, archive document. 






/_ 8.04, Bares & Thomson, 
R. N., 1875. 


1875 


—7.78 


— 7.58, Nares &. Thomson, 
R. K"., 1875. 

— 7.85, Nares <fe Thomson, 
k R.N.,1875. 


Report of Challenger Expedition. 


1878 


—7.55 • 

1 


Letter from French hydrographer. 



Year. 


Observed. 


Computed. 


O-C. 


O-C*. 




1768 



—5.25 



-5.07 


—0.18 


0. 0324 






1774.6.... 


—5.68 


—5.28 


—0.40 


0.1600 






1794 


—6.20 


—5. 93 


—0.27 


0.0729 






1824.3.... 


—7.02 


- 6. 87 


—0.15 


0. 0225 






1833 


—7. 53 


—7.08 


—0.45 


0. 2025 


Probable error of a single observation = 


±14'. 


1838.5.... 


—6.80 


—7.22 


+0.42 


0. 1764 


Period =360 years. 




1859 


—7.18 


—7.52 


+0.34 


0.1156 






1871 


—7.77 


—7.58 


—0.19 


0. 0361 






1875 


—7.78 


—7.58 


—0.20 


0.0400 






1878 


—7.55 


-7.58 


+0.03 


0. 0009 








| 




0. 8593 





Empirical equation for determining the variation for any year : v = — 5.64 — 0.8288 
sin (t — 1850) — 1.7697 cos (*— 1850), 
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Lat. 33° 02' S. 



VALPARAISO. 



Long. 71° 39' W. 



Tear. 


Variation 
of com- 
pass. 


Authority. 


Observer. 


Where recorded. 


1709 



— 9.50 


Feuillee 


Phil. Trans. Royal Society, 1877. 
Voyage of the Adventure and Beagle, London, 1839. 
Do. 


1744 


—12. 50 




1793 


—14. 82 




1802 


—14. 92 




Beoquerol's Traits du Magnetisme. 
Do. 


1821 


—14.72 


B.Hall 


1823 


—15.68 




Phil Trans. Royal Society, 1877. 
Do. 


1825 


—15. 87 


Beechey 


1831 


—15. 00 


King 


Do. 


1835 


—15. 30 


Laplace 


Do. 


1837 


—15. 58 


Beechey 


Do. 


1838 


—15. 60 


La Venus 


Do. 


1859 


—15. 67 


Novara Expedition 
Harkness 




Do. 


1866 


—15. 85 




Smithsonian Contributions to Knowledge, No. 239, 

1873. 

French Magnetic Survey. 


1882.6.... 


—15.43 


Lieuts. Barnardieres and 
Baraaud, Fr. N. 


1883.2 


—15.25 


do 




Annales Hydrographiques, 1884. 
Hydrographic Office Publication, No. 109. 


1884 


—15.68 


Lieut. J. W. Carlin, TJ. S. N. 


Year. 


Observed. 


Computed. 


O-C. 


o-c 2 . 




1709 



— 9.50 



—10.24 


+0.74 


0.5476 




1744 


—12.50 


—11.98 


—0.52 


0. 2704 




17C3 


—14.82 


—14.38 


—0.44 


0.1936 




1802 


—14. 92 


—14. 76 


-0.16 


0. 0256 




1821 


—14.72 


—15. 89 


+0.67 


0.4489 




1823 


—15.68 


—15.44 


—0.24 


0. 0576 




1825 


—15. 87 


—15. 49 —0. 38 


0.1444 




1831 


—15. 00 


—15. 61 


+C.61 


0. 3721 


Probable error of a single observation = ± 18'. 


1835 


—15. 30 


—15.67 


+0.37 


0. 1369 


Period = 360 years. 


1837 


—15. 58 


—15. 69 


+0.11 


0.0121 




1838 


—15. 60 


— J5.69 


+0 09 


0.0081 




1859 


—15.67 


—15.72 


+0.05 


0.0025 




1866...... 


-15.85 


—15. G3 


—0.22 


0. 0484 




1882.6.... 


—15. 43 


—15.24 


—0.19 


0. 0361 




1883.2.... 


—15. 25 


—15. 23 


—0.02 


0. 0004 




1883.9.... 


—15. 68 


—15.21 —0.47 


0. 22U9 












2.5256 





Empirical equation for determin ing the variation for any year : t\= — 12. 639 + 0. 047 
eiu (t— 1850) —3. 124 cos (*— 1850). 
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Lat 19°12'N. 



VERA CRUZ, MEXICO. 



Long. 96° 08' W. 



Tear. 


Variation 
of com- 
pass. 




Authority. 


Observer. 


Where recorded. 


1726 




—2.15 
—6.57 
—7.50 
—9.27 
—8.37 
—8.28 
—8.33 
—7. 33 

—7. 20 
—7.18 




Phil. Trans. Royal Society (Abridged), 1824-34. 
Encyclopaedia Britannica, 7th ed. 
Do. 


1769 




1776 


Don Ulloa 


1819 


"Wise 


Do. 


1839 




Phil. Trans. Royal Society, 1875. 
Do. 


1856 


Miiller 8c Sontag 


1861...... 




British Admiralty Chart 523 ; corrected, 1861. 

Appendix 12, Coast and Geodetic Survey Report, 
1882. 

Annales Hydrographiques, 2d vol., 1888. 

.Notice to Mariners, No. 31, 1889. 


1880. 2. . . . 

1888. 1-... 
1888. 9. . . . 


Lieut. Ackley, U. S. N 

Lieut. Aubrey, Fr. N 

Lieuts. Laird and Holcombe, 

U.S.N. 



Tear. 


Observed. 


Computed. 


O-C. 


2 

O-C . 




1726 


o 
—2.15 


o 
—3.10 


+0.95 


0. 9025 






1769 


—6.57 


-5. 97 


—0.60 


0. 3600 






1776 


—7.50 


-6.42 


—1.08 


1. 1664 






1819 


—9.27 


—8.39 


—0.88 


0. 7744 






1839 


—8.37 


—8.67 


+0.30 


0. 0900 


Prooable error of a single observation = 


= ±29'. 


1856 


—8.28 


—8.54 


+0.26 


0. 0676 


Period = 360 years. 




1861 


—8.33 


—8.44 


+0.11 


0. 0121 






1880.2.... 


—7.33 


—7.80 


+0.47 


0.2209 






1888.1.... 


—7.20 


—7.43 


+0.23 


0. 0529 






1888.9.... 


—7.18 


—7.39 


+0.21 


0.0441 










! 


3.6909 





Empirical equation for determining the variation for any year : v. = - 
0.608 sin (* — 1850) — 3.86 cos ( t— 1850). 

3112— No. 109a 4 



4.768 + 
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burial 
som- 
ber. 



Station. 



9 , 

10 i 

111 

12 ; 

13 1 

u ; 

I 

15 

i 

16 | 

17 ! 

I 
18 

I 
19 , 

I 
20 

21 

22 | 

i 
23 

24 

25 ! 
26 

27 1 

28 | 

29 | 
30 
31 
32 



Ader. 

Arica, Peru 

Ascension Island 

Auckland, New Zealand. . . 

Bahia Brazil 

Batavia Java 

Boa bay 

Bridgetown 

Buenos Ayres 

Caliao, Peru 

Cartagena 

Cape of Good Hope 

Charlottetown, Prince Ed 
ward Island. 

City of Mexico 

Concepcion 

Coquimbo 

Curacao 

Fayal. Azores 

Fort de France 

Galapagos Islands 

Halifax. Nova Scotia 

Habana 

Hongkong 

La Guayra 

Lagoon Head, Mexico 

Magdalena Bay 

Manila, Luzon Island 

Montevideo 

Nagasaki 

Nosy Ve , 

Panama 

Payta, Peru 



Latitude. 



12 47 N. 
18 28 S. 

7 55. 5 S. 
36 50 S. 

13 00 S. 
6 08 S. 

18 05. 6N. 

13 05 N. 
34 36 S. 
12 04 S. 
10 25 N. 

33 56 S. 
46 14 N. 

19 26 N. 
36 42 S. 
29 57 S. 
12 07 N. 
38 32 N. 

14 36 N. 
1 00 & 

44 39. 6 N. 

23 09 N. 

22 16 N. 
10 36 N. 
28 15 N. 

24 38 N. 
14 36 N. 

34 54 S. 
32 43 N. 

23 39 S. 

8 57 N. 
5 05 S. 



Longitude. 



44 59 £. 

70 20. 5 W. 
14 24 W. 

174 49 E. 

38 32 W. 

106 48 E. 

72 54 E. 
59 37 W. 
58 22 W. 
77 08 W. 
75 32 W. 
18 29 E. 
63 08 W. 
99 05 W. 

73 07 W. 

71 22 W. 
68 57 W. 
28 33 W. 
61 04 W. 
90 00 W. 
63 35. 3 W. 
82 22 W. 

114 10 E. 

66 56. 5 W. 

114 06 W. 

112 0'. W. 

120' 58 E. 

56 12 W. 

129 51 E. 

43 36 E. 

79 32 W. 

81 05. 5 W. 



Equation for variation for any 
year A. D. 



v = 9.20 — 4.24 sin -ft (t — 1850) — 
4.09 cos T B T (t — 1850). 

v = — 9.40 + 0.223 sin 1.5 (t— 1850) 

— 14.61 cos 1.5 (t—lHoO). 

v = 10.55 -j- 9.47 sin 0.6 (t— 1850) + 
9.56 cos 0.6 (t— 1850). 

v— —13.077 + 0.2295 sin 1.1 (t — 
1850) - 1.052 cos 1.1 (t— 1850). 

v= — 0.78 + 7.86 sin *| (t- 1850) + 

7.40 cos BC — 1850). 
» = 1.494 — 1.194 sin 0.9 (t— 1850) — 

2.928 cos 0.9 (t — 1850). 

v = 2.665 — 1.625 sin 0.8 (t— 1850) — 

3.08 cos 0.8 (t — 1850). 

»=— 1.54 + 2.62 sin 1.2 (t— 1850) 
+ 0.812 cos 1.2 (t — 1850). 

v = — 12.032 + 3.448 sin (t — 1850) 
+ 0.611 cos (t — 1850). 

v = — 8 45 — 0.105 sin 1 .2 (t — 1850) 

— 2.16 cos 1.2 (t— 1850). 

v= —5.81 + 1.92 sin 1.2 (t— 1850) 
+ 0.794 cos 1.2 (t— 1850). 

v = 14.63+ 3.178 sin 0.61 (t— 1850) 
+ 14.659 cos 0.61 (t— 1850). 

v = 15.15 + 1.714 sin }§ (t — 1850) + 
7.766 cos if (e-1850). 

v= —5.52 + 0.027 sin (t— 1850) — 

3.09 cos (t— 1850). 

v= —13.626-0.829 sin (t — 1850) 

— 3.424 cos (t— 1850). 

v= — 11.55 — 0.281 sin (t — 1850) — 
2.82 cos (t— 1850). 

v= —4.94 + 2.60 sin it— 1850) + 
1.107 cos (t— 1850). 

v = 11.82 + 0.23 sin j?S (« — 1850) + 
14.75 cos f§ (t— 1850). 

v = — 2.726 + 2.926 sin if (t — 1850) 
+ 1.528 cos H (t — 1850). 

v = — 7.491 + 0.069 sin 1.5 (t — 1850) 
— 1.91 cos 1.5 (t— 1850). 

v = 16.74 +3.32 sin §§ (*— 1850) + 
2.74 cos §f («- 1850). 

v= —3.42+2.36 sin (t — 1850) — 
2.07 cos (t— 1850). 

v — 0.99 + 0.389 sin 0.8 (t — 1850) — 
2.047 cos 0.8 {t — 1850). 

v = — 3.382 + 1.623 sin (t — 1850) — 
0.0659 cos {t— 1850). 

v = — 9.845 — 1.289 sin V- (t— 1850) 

— 1.519 cos V- (t— 1850). 

v= —7.484 — 1.469 sin V Q («— 1850) 

— 2.739 cos -y>-(*- 1850). 

v = — 0.223 — 0.399 sin (t — 1850) — 
0.418 cos (t— 1850). 

v= —10.28 + 3.9 sin (t— 1850) — 
0.119 cos «-1850). 

v = 2.74 + 0.0237 (t — 1850) + 
0.0000774 (t — 1850) 2 . 

v = 15.31 — 6.883 sin 0.6 (t— 1850) + 
4.629 cos 0.6(^—1850.) 

„ = _6.54 + 1.367 sin 1.8 (<— 1850) 
+ 0.105 cos 1.8 (t — 1850). 

v = —7.417 + 0.556 sin 1.2 (t — 1850) 
— 1.67 cos 1.2 («— 1850). 
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Serial 
number. 



Epoch of nearest 
elongation. 



10.. 
11.. 
12. 
13. 
14. 
15. 
16 . 
17. 
18. 
19. 
20.. 
21.. 
22. 
23. 
24. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 
32-. 



Eastern. 


Western. 


1906 


1686 


1844 


1964 


1624.. 55 


1924. 55 


1740.4 


1904 


1709. 3 


1899. 3 


1874 


1674 


1884. 8 


2109.8 


1760. 6 


1910. 6 


1750 


1930 


1852. 33 


2002. 33 


1756. 4 


1906. 4 



Probable 

error 
of a sin- 
gle com- 
puted 
value. 



2165 
2053. 15 
1850. 5 
1863 6 
1855-7 
1736.9 

1585 

1757 
1848.6 

2074 
1801.25 

1839 
1762. 3 

1878 

1870 
1893. 7 
1761. 75 



1870 
1863. 15 
2030.5 
1683. 6 
1675. 7 
1916.9 
1850 
1907 

1968. 6 
1899 

1981. 25 
2064 

1942. 3 
2004 
1996 

2073. 7 
1941.75 



2057 

1797 

1834.75 



1757 

1897 

1984. 75 



±43.0 
±06 
±22.6 
±10.0 
±28.0 
±15.0 
±12.0 
±15.0 
±38.0 
±12.2 
±15.8 
±22 5 
±20.0 
±14.0 
±23 2 
±21.0 
±13 7 
±46.0 
±19.0 
±25.0 
±26.0 
±17.0 
±15.0 
±21.0 
±09.0 
±35.0 
±08.3 
±12,3 
±05.1 
±30.0 
±13.0 
±14.2 



Variation 



+ 3.38 

— 9.75 
4-23. 37 
—13. 90 
+ 10.00 

— 1.51 

— 0.79 
+ 1.06 

— 9.16 

— 9.80 

— 3.79 
+29.10 
+22. 02 

— 7.68 
— 1C. 64 
—13. 74 

— 2.29 
+24. 63 
+ 0.49 

— 8.16 
+21. 03 

— 3.21 

— 0.44 

— 2.28 
-11.66 

— 9.99 

— 0.80 

— 7.61 
+ 3.88 
+ 16.31 

— 5.21 

— 7.85 



+ 3.33 
— 9.57 
+23.56 
—13. 89 
+ 10.01 



— 1.42 

— 0.74 
+ 1.14 

— 9.00 
- 9.62 

— 3.75 
+28 88 
+21.67 

— 7.48 
-16 46 
—13 58 

— 2.20 
+ 24. 19 
+ 0.54 

— 7.92 
+21.05 

— 2.94 

— 0.33 

— 2.18 
—11. 54 

— 9.74 

— 0.80 

— 7.38 
+ 4.02 
+ 15.88 

— 5. 1 < 

— 7.74 



+ 3.31 

— 9.40 
+23.71 
—13. 91 
+ 9.96 

— 1.32 

— 0.67 
+ 1.18 

— 8.85 

— 9.43 

— 3.73 
-t-28.60 
+21. 27 

— 7.27 
—16. 27 
—13.40 

— 2.15 
+23. 68 
+ 0.57 

— 7.67 
+21. 02 

— 2.68 

— 0.21 

— 2.09 
—11.40 

— 9.46 

— 0.79 

— 7.16 
+ 4.16 
+ 15.45 

— 5.21 

— 7.59 



Annual change. 



—1.00 

+2.20 

+2.58 

+0.10 

+0.78 

+0.95 

+0.42 

+0 92 

+2.10 

j +2.13 

. +0.61 

j -2 52 

j -3.97 

' +2.31 

i 

I +1.94 

+1.88 

+1.11 

—5.21 

+0.76 

I 
+2.82 

I 
+0.22 

+3.29 

+1. 27 

+1.26 

, +1-214 

, +2.74 

i 

| +0.01 

j +2.97 

I +1.70 

, —5.18 

j +1-91 

l 

i +2.10 



—0.56 
+2.30 
+2.15 
+0.10 
—0.10 
+1.16 
+0.63 
+0.63 
+1.84 
+2.18 
+0.34 
—3.00 
—4.53 
+2.50 
+ 2.20 
+2.06 
+0.87 
—5.72 
+0.45 
+ 2.93 
—0.07 
+3.25 
+1.36 
f 1. 14 

+1.54 | 

I 
+3.20 j 

+0.07 

+2. 72 

+ 1.73 

—5.20 

—1.89 

+2.17 



1035 



-0.11 
+2. 3d 
+1.73 
—0.01 
—1.00 
+1. 28 
+0.82 
+0.33 
+1.55 
+2.23 
+0.07 
—3.49 
—5.05 
4-2. 68 
+ 2.45 
+2.25 
+0.62 
—6.25 
+0.14 
+3.00 
—0.47 
+ 3.19 
+1.43 
+ 1.03 
+1.83 
+3.59 
+0.12 
+2.56 
+1.76 
—5.19 
—5.65 
+2.21 
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Serial 
num- 
ber. 



Station. 



Latitude, i Longitude. 



Equation for variation for any 
year A. D. 



I 



Peking 

Pernam buco 

Petropaulowski 

Puna and Guayaquil 

Punta Arenas 

Riode Janeiro , 

St. Johns, Newfoundland 

San Bias, Mexico 

St. Helena 

St. Vincent 

San Diego, Cal 

Shanghai 

Singapore 

Surabaya, Java , 

Sydney 

Tahiti, Society Islands ... 

Valparaiso 

Vera Cruz 



54 K. 

03 S. 

01 N". 

45 S. 

13 S. 

10 S. 

54 S. 
34 N. 
32 N. 

55 S. 
53 N. 
43 N. 
15 N. 
18 N. 

14 S. 
52 S. 
31 S. 

02 S. 
12 N, 



o / 

116 28 E. 

34 52 W. 

158 43 E. 

79 52 W. 

70 54 W. 
43 10 W. 
52 41 W. 

105 19 W. 

5 44 23". 

24 59 W. 

117 10. 3 W. 
121 29 E. 
103 51 E. 
112 45 E. 
151 12 E. 
149 34 W. 

71 39 W. 
96 08 W. 



v = 2.179 + 0.0131 (t — 1850) — 
0.000117 (t — 1850)2. 

v — 8.994 + 9.451 sin 0.9 (* — 1850) — 
0.539 cos 0.9 {t— 1850). 

v = — 2.682 + 3.349 sin *£ (t — 1850 
+ 0.0156 cos *p (t — 1850). 

v= —8.459 + 0.0201 (t— 1850)4 
0.0001 (t — 1850)2. 

v— — 18.68 + 2.71 sin (t— 1850) — 
4.35 cos (t — 1850). 

v= 1.814 + 8.655 sin (* — 1850) — 
1.825 cos (t — 1850). 

v= 15.634 + 4.8 sin (t— 1850) + 
14.70 cos (t — 1850). 

v= —6.597—0.558 sin \°- (t — 1850) 

— 2.761 cos -VM*— 1850). 

r = 7.90 + 5.92 sin 0.6 (t — 1850)+- 
14.78 cow 0.6 (t—lfoQ). 

y = 10.48 + 7.2rtin 0.6 (* — 1850) + 
7.25 cos 0.6 («— 1850). 

v= —11.847 — 1.099 sin 1.5 (t — 
1830) —0.758 cos 1.5 (t — 1850). 

r = 1.9084 — 0.000012 (t — 1850) + 
0.000149 (t — 1850) 2 . 

= 0.24 — 1.18 bin 0.9 (t— 1850) — 
2 43U7cos0.9 (t— 1850). 

i> = 2.744 — 2.706 sin 0.9 (t — 1850) — 
3.832 cos 0.9 (t — 1850). 

t> = — 8.119 — 0.3239 sin \*(t— 1850) 

— 1.5765 cos V* (t — 1850). 

v=— 5.64— 0.8288 sin (t— 1850) — 
1.76:)7coi(« — 1850;. 

v = — 12.639 + 0.047 sin (t — 1850) — 
3.124 cos (t — 1850). 

v == — 4.768 + 0.608 sin (t— 1850) — 
3.86 cos (t— 1850). 
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Serial 
number. 



Epoch of nearest 
elongation. 



Eastern. Western. 



33. 
34. 
35. 
36. 
37. 



40.. 
41.. 
42.. 
43.. 
44. 
45. 
46. 
47. 
48. 
49. 
50. 



1794 
1753.6 
1736. 8 
1750 
1818 
1772 
1688 
1859 
1586 
1625 
1887 



1953. e 
1912. 8 



1878 
1889 
1860.3 
1875 
1849 
1841 



1998 
1952 
1868 
1733 
1886 
1925 
1767 



1678 
1689 
1698. 3 
1695 
1669 
1661 



Probable 

error 
of a sin- 
gle com- 
puted 
value. 



±06.0 
±17.4 
±21.3 
±10 
±16.6 
±25.0 
±17.4 
±26.0 
±41.8 
±25.0 
±11.0 
±1.6 
±17.0 
±06.4 
±10.4 
±14.0 
±18.0 
±29.0 



Variation 



1895. 



+ 3 00 
+14.71 
4 35 

— 735 
—19.83 
+ 6.64 
+29. 17 

— 8.30 
+23.76 
+20. 20 
-13. 16 
+ 2.20 

— 2.38 

— 1.92 

— 9.37 

— 7.48 
-14. 81 

— 7.07 



4 3.12 
fl5.29 
+ 50 

— 7.20 
-19.41 
+ 7.27 
+28.51 

— 8.01 
+23.66 
+20.36 i 
-13.11 
+ 2.27 

— 2. 32 

— 1. 88 J 

— 9.28 ! 

— 7.41 ' 

—14.61 

I 

— 6. 78 ; 



1905. 



+ 3 25 
+ 15.82 
+ 0.61 

— 7.05 
—18. 95 
+ 7.85 
+27. 74 

— 7.70 
+23. 53 
+20.48 
—13.04 
+ 2.35 

— 2.24 

— 1.80 

— 9.17 

— 7.35 
—14. 39 

— 6.48 



Annual change. 



1895. 



+ 1 41 

+7.12 ; 

] 
+2 17 ! 

+1.74 ' 

+5.24 

+ 7.78 I 

—7.40 

+3.37 

—0.90 

+ 1.96 

+0.60 

+0.80 

+0.64 

+0.40 

+1.05 

+ 0.70 

+2.35 

+3.31 



-+1.49 

+6.67 

+ 1.57 

+ 1.80 

+5.32 

+7.31 

—8.63 

+3.66 

—1.42 

+1.64 

+0.71 

+0.89 , 
I 
+0.83 

+0. 75 i 

+1.18 ! 

+0.86 
-i-2. 54 
+ 3.52 



1905. 



+1.56 
+ 6.17 
+ 0.97 
+1.86 
+5.37 
+0.79 
—9.81 
+ 3.88 
—1.94 
+ 1.31 
+0.96 
+0.98 
+ 1.02 
-t-1.10 
+1.29 
+1.02 
+2.72 
+4.16 
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